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1. Background and objectives 
 
1.1 Introduction  
 
`Gebt mir ein Mittel um Fieber hervorzurufen, und ich will alle 
Krankheiten heilen .`  
Prof. Dr Johann Christian Harleß (1773-1853). Professor of 
Pharmacotherapy in Erlangen and of Anatomy in Bonn, Germany, cited 
in Bilz (1880).  
 
´Humanity has but three great enemies: fever, famine and war. Of these, 
by far the greatest, by far the most terrible, is fever .` 
Osler (1849-1919), cited in Blatteis (2003). 
 
“The reason that I give them Nurofen, Panadol or whatever when they 
have their temperature is because the temperature gets to the level that I 
don’t feel comfortable with. I start thinking of potential fitting or the fact 
that you know, their head is going to explode”.  
Parent 13 in Walsh et al (2007 a). 
 
 
 
10 
 
 
Fever is one of the most common reasons parents of infants 
and young children seek medical care. Fever may be a sign 
of serious illness but in the majority of cases, the fever is 
caused by an infectious disease without any serious 
consequence (Baraff, 1993; Slater and Krug, 1999). 
Although important, fever is not the most important clinical 
sign of disease gravity; other signs of overall functioning are 
more important for clinical evaluation (Berger et al., 2008; 
Richardson et al., 2007). Opinions about the symptomatic 
treatment of fever have substantially changed in history. 
Until the mid-19
th
 century, fever was considered to be a 
healthy reaction to infection and was to be deliberately 
encouraged. This view has changed considerably and fever 
became progressively seen by physicians and their patients 
as deleterious to health and needing treatment. Nowadays 
there is increasing evidence of the beneficial effects of fever 
as a mediator of the immune response to infectious disease. 
More and more guidelines, for example from France, the 
USA, the Netherlands and the UK, advise fever lowering 
therapy only in case of discomfort (Armengaud et al., 2006; 
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Bantam, 2000; Berger et al., 2008 et al., 2008; Richardson et 
al., 2007). 
 
After the researcher had moved from the Netherlands to 
Luxembourg in 2006, she noticed that practicing general 
medicine was a completely different job compared to 
medicine in the training country, the Netherlands. One of the 
strikingly different features was parental preoccupation with 
fever: parents seemed to consult more often and earlier in the 
disease process and no matter what diagnosis or explanation, 
they would focus on the seemingly magic prescription. The 
therapy practiced by parents, and recommended by 
paediatricians, of combining several classes of antipyretics 
seemed to make no sense to the researcher. While trying to 
find out some explanation for this phenomenon she came 
across a whole body of literature on ´fever phobia´.  
This term was coined by Barton Schmitt (1980), a North-
American paediatrician, who found that parents had 
numerous fears and misconceptions about childhood fever. 
Fever phobia comprises beliefs such as “untreated fever 
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leads to convulsions”, “fever causes cerebral damage, coma 
or death”, fever will lead to dehydration” and “untreated 
fever will rise incessantly” (Al-Eissa et al., 2000; Betz and 
Grunfeld 2006; Blumenthal, 1998; Eskerud et al., 1991; 
Karwowska et al., 2002; Crocetti et al., 2001; Impicciatore et 
al., 1998; Kai, 1996; Kramer et al., 1995; Lagerlov et al., 
2003; Matziou et al. 2008; Mendez-Gonzalez, 2004; Schmitt, 
1980; Stephenson, 1988; Tessler et al., 2008; Walsh et al., 
2007a). Since Schmitt´s initial findings, numerous studies 
have been published that more or less replicated his 
conclusions. The researcher wondered whether it was fever 
phobia that was at issue in the observation of overly worried 
parents and seemingly irrational therapies in Luxembourg. 
 
Since the 1990s numerous descriptive multi-centre studies 
on fever phobia have been published in Canada, the USA, 
the United Kingdom, Australia, Norway, Italy, Greece, 
Saudi-Arabia, Israel, and the Arab Emirates. Although fever 
phobia is not likely to be restricted to these Anglo-Saxon and 
Mediterranean countries, there are no data on the prevalence 
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of fever phobia in Northern European countries (except for 
some concise data on Norway), such as Luxembourg, the 
Netherlands or Germany. Do parents from these Northern-
European countries have the same beliefs about childhood 
fever as Anglo-Saxon, Mediterranean and Arab parents? Are 
they maybe less concerned about this symptom? Moreover, 
is there a difference between these three European countries? 
Comparison of Luxembourg, Germany and the Netherlands 
might prove to be interesting for a couple of reasons. These 
three wealthy Northern European countries have differing 
health care systems, with differing accessibility to specialist 
care, varying degrees of acceptance of practice guidelines, 
varying degrees of acceptance of complementary medicine, 
differing immigration patterns and different dominant 
religions. How these differences might relate to fever 
management and perception of fever will be explained in the 
next chapter. 
 
Fever as the main motive for consultation is especially high 
in young children. The incidence of fever as the chief 
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complaint for consultation is reported to be 122 per thousand 
children up to 1 year old, and 41,5 / 1000 children from 1 to 
5 years old in the Netherlands, without any difference 
between the Dutch population and the non-western 
immigrants (Van der Linden et al., 2004). Studies from the 
USA indicate bigger numbers: fever is the primary complaint 
of 30 % of patients seen by paediatricians in practice and the 
cause of as many as 50 % of after-hours calls (Van der Jagt, 
1997; Villareal et al., 1984). No data about Germany or 
Luxembourg could be identified. The cost of fever phobia is 
high. Parental beliefs about fever lead to uncomfortable and 
potentially harmful parental practices such as too frequent 
(rectal) measurements, nocturnal measurements, treatment of 
potentially normal temperatures, side-effects and 
intoxications of (combinations of) antipyretics, 
uncomfortable cooling methods and most of all unnecessary 
parental anxiety. In addition, repetitive fever-related 
consultations unnecessarily increase health care costs. The 
possibly redundant consultations expose children to the 
discomfort of blood work-up, to the side effects of 
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prescribed antipyretics and to risks associated with more 
antibiotic prescriptions: physicians who see a child for a 
second or third time for the same fever episode will be more 
inclined to prescribe an antibiotic out of fear for missing 
something and to reassure the parent. Better comprehension 
of parents´ knowledge and beliefs about fever and fever 
management could promote communication with parents and 
calm their anxious minds, it could improve the quality of 
care delivered to this young population by preventing 
harmful aggressive fever management strategies and save 
collateral damage from unnecessary antibiotic prescriptions. 
In addition, costs in otherwise overburdened health care 
systems could be limited by a reduction in the number of 
redundant consultations. 
 
This research project was designed to provide data on the 
prevalence and nature of fever phobia in three Northern 
European countries and to generate a hypothetic explanatory 
framework for possible differing degrees of fever phobia 
between these countries. 
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In the next paragraphs some background literature will be 
presented on fever, hyperthermia and fever phobia, and the 
research question will be formulated. A separate chapter will 
be dedicated to structural and cultural differences between 
the three health care systems. 
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1.2 Fever and hyperthermia: definition, pathophysiology, 
effects and treatment 
 
Fever is part of the innate non-specific acute phase reaction, 
the primary host defence response to infection. It is defined 
as “a state of elevated core temperature due to an elevation 
of the set-point of core temperature, actively established and 
defended by heat producing and heat conserving 
thermoeffectors” (Blatteis, 2003). Because of its circadian 
rhythm, it is problematic to clearly define a febrile state by a 
specific value. In practice, however, a temperature above 
38°C is considered a fever. An infection by micro-organisms 
triggers a partly elucidated cascade of reactions leading to a 
higher core temperature set-point of the hypothalamic pre-
optic area, the thermoregulation centre. It is a homeostatic 
process where core temperature is maintained in a specific 
interval that rarely exceeds 41°C (Mackowiak and Boulant, 
1996). Excess body heat is produced by limiting the loss of 
heat by peripheral vasoconstriction. Shivering augments heat 
production by muscle activity. When the temperature set-
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point is set back to physiological values, vasodilatation and 
transpiration lead to loss of excess heat (Blatteis et al., 
2000). It is important to make a distinction between fever 
and hyperthermia. Hyperthermia is a state in which core 
temperature rises above the hypothalamic setpoint because 
regulation mechanisms have gone awry; the organism is 
incapable of expelling excess heat which allows temperature 
to rise above 41.5°C, causing brain damage and other 
complications. A risk of hyperthermia exists in case of intra-
cerebral infections, the maligne neuroleptica syndrome, or 
when mechanisms to lose heat are limited as in the example 
of a sun-exposed unventilated parked car, or an overly 
wrapped up feverish child. 
 
Is fever good for us or are antipyretics necessary to counter 
an elevated temperature? Or do they actually negatively 
influence disease outcome? Since the febrile response has 
existed for millions of years, it is tempting to assume that 
this ancient reaction that also exists in other mammals, 
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reptiles, amphibians and fish, has to convey some survival 
benefit, otherwise it would have been lost during evolution.  
Increased survival with fever has been demonstrated in 
animal studies. In fact, the majority of animal studies (14 out 
of 21 studies) evaluated in one review demonstrated a 
deleterious effect of lowering body temperature (Ryan and 
Levy, 2003). Nevertheless, controlled studies in humans 
evaluating the benefits of fever, or the deleterious effect of 
antipyretics on disease evolution do not exist. Evidence, 
however, suggests that most febrile responses in humans are 
not dangerous and are, in fact, beneficial to infection control. 
Indirect indications that fever enhances survival come from 
prospective clinical studies of septic patients. For example, 
Swenson (2007) found that fever was positively correlated 
with survival in septic surgical patients. Van Dissel (2005) 
found a similar survival benefit for septic patients presenting 
rigors with high fever on admission. Blatteis et al. (2000) 
present an overview of numerous immune benefits of fever, 
which include enhanced neutrophil motility and migration, 
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increased antibody production and increased killing of 
intracellular bacteria amongst others.    
 
However, there is only scarce evidence to support the 
hypothesis that the administration of antipyretic agents 
would actually prolong disease in children. One placebo-
controlled prospective study in 72 children with varicella 
showed that paracetamol delayed healing of the vesicles and 
prolonged scabbing (Doran et al., 1989). Despite theoretical 
concerns that paracetamol might prevent the optimal 
functioning of the immune response occurring during fever, 
it did not prolong the disease in another prospective placebo-
controlled study among 225 children with fever of presumed 
viral origin (Kramer et al., 1991).  
Another argument against indiscriminate use of antipyretic 
medicine is the argument put forward by Crocetti and 
Serwint (2005) that fever reduction may actually obscure 
diagnostic signs of severe illness and delay diagnosis. For a 
long time a positive reaction to fever medication was 
considered to be a reassuring sign of benign viral illness. 
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However, antipyretics are just as effective in children with 
bacterial illness; for example the score of the Yale 
Observation Scale (a tool used to assess several behavioural 
and physical examination signs to quantify the risk of sepsis) 
similarly decreases in children with and without bloodstream 
infections.    
What about adverse effects of fever on children? The adverse 
effects of fever include discomfort, mild dehydration, 
confusion and uncomplicated seizures. Despite popular and 
professional belief, fever in itself does not put the child at 
risk of brain damage, coma or death. Dehydration can be 
easily countered by augmenting fluid intake. The most 
frequently uttered concern among both laymen and health 
care providers is the risk of febrile seizures (Karwowska et 
al., 2002; May and Bauchner, 1992). Nevertheless febrile 
seizures are rare: they occur in 3-4 % of the population and 
predominantly in children between 6 months and five years 
(Berger et al., 2008; Van Stuijvenberg et al., 1998). Despite 
the lack of evidence of preventive treatment with antipyretics 
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(see for example Strengell et al., (2009)), many physicians 
continue to motivate their recommendation to take 
antipyretics by invoking the risk of seizures (Karwowska et 
al., 2002; May and Bauchner, 1992). 
So when do we need to treat a childhood fever? Except in 
children with severe cardio-respiratory or neurological 
diseases, the administration of antipyretic agents should 
essentially be based on the perceived degree of discomfort in 
the child (Armengaud et al., 2005; Berger et al., 2008; 
Crocetti et al., 2001; Sarrell et al., 2002; Richardson et al., 
2007) as antipyretics can improve comfort (Kramer et al., 
1991), decrease fluid requirements and diminish metabolic 
demand (Crocetti and Serwint, 2005). Among the minority 
of patients requiring intensive care for severe low cardiac 
output or acute cerebral disease, fever below 41 °C may 
worsen outcome and may become life-threatening as it puts 
their system under higher metabolic strain (Henker 2007). 
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How should fever be managed? Fever-lowering practices 
consist of either the administration of antipyretics, physical 
methods or a combination of both. Antipyretics work by 
causing downward regulation of the hypothalamic 
thermostat. Nowadays, paracetamol and ibuprofen are the 
most commonly used antipyretic drugs. If used in the correct 
way, both paracetamol and ibuprofen are well tolerated, safe 
and effectively combat fever, discomfort and pain. Most 
recently a global trend has been observed of treating fever 
with ibuprofen alone, or in an alternating scheme with 
paracetamol (Betz and Grunfeld, 2006; Bilenko et al., 2006; 
Charkaluk et al., 2005; Crocetti et al., 2001; Diez Domingo 
et al., 2001; Walsh, 2007b; Walsh and Edwards, 2006; 
Wright et al., 2007). This controversial practice will be 
discussed in more detail in chapter five. The consulted 
national guidelines on fever treatment from France, the 
Netherlands, or the UK all recommend monotherapy with 
either substance (except for the Dutch guideline that only 
advises to administer paracetamol) (Armengaud et al., 2005; 
Berger et al., 2008; Richardson et al., 2007). 
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Physical methods of lowering temperature, such as bathing 
or sponging with tepid water, cold water or alcohol seem to 
be counter-productive, as the physiological response to 
cooling is heat generation by rigors or shivering. A limited 
number of studies have produced conflicting results 
regarding the evidence of these physical fever-lowering 
techniques (e.g. Friedman and Barton, 1990; Sharber, 1997). 
Feverish children find sponging uncomfortable, and for 
many parents it is an inconvenient time-consuming activity. 
The reviewers for the Dutch and the British guideline on 
childhood fever conclude that there is little justification for 
this practice whether it is used alone or with an antipyretic 
(Berger et al., 2008, Richardson et al., 2007). International 
consensus does exist on the recommendations to increase 
fluid intake, ventilating the room and covering or dressing 
the sick child lightly so that it can easily dissipate excess 
heat (Armengaud et al., 2005; Bantam, 2000; Berger et al., 
2008; Richardson et al., 2007). 
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In summary, fever as component of the acute phase response 
is a complexly regulated homeostatic process keeping core 
temperature between an interval of roughly 38° and 41°C. 
Fever assists the host’s immune response against infection. 
Studies show that high fever brings about a survival benefit 
but only limited evidence suggests that administration of 
antipyretics actually prolongs disease. Bringing temperature 
down may make correct interpretation of illness severity 
more difficult. Fever may cause discomfort, mild 
dehydration, and harmless fever convulsions. Seizures 
cannot be prevented by early administration of antipyretics. 
Dehydration is easily prevented by augmenting fluid intake. 
Except in children with severe cardio-respiratory or 
neurological diseases, the administration of antipyretic 
agents should essentially be based on the perceived degree of 
discomfort in the child with either paracetamol or ibuprofen. 
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1.3 Fever phobia: concerns, determinants and the 
physician’s contribution 
 
When children have a temperature, they may get irritable, 
listless, restless, become quiet, refuse food, want to be 
comforted and stay close to their parents. The protective 
parental role conditions the parents´ responsiveness to the 
altered behaviour of the feverish child. Parents naturally 
want to protect them from real (e.g. fever as a sign of sepsis) 
and perceived (e.g. brain damage and death) threats posed by 
fever. Moreover: in the pre-antibiotic area a prolonged high 
fever often indeed meant serious threat to survival in young 
children.  
Since Schmitt’s study (1980), parents´ concerns about fever 
have remained fairly stable. The specific concerns do not 
vary a lot across the many geographical areas of 
investigation. Parents believe that fever may lead to brain 
damage (15 %-53 %), and to death (7-35 %). 15 %-70 % of 
the interviewed caregivers in different studies worry a lot 
about the occurrence of febrile seizures. Dehydration is 
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feared by 4 to 80  % of parents (Al-Eissa et al., 2000; Betz 
and Grunfeld 2006; Blumenthal, 1998; Karwowska et al., 
2002; Crocetti et al., 2001; Kramer et al., 1995; Matziou et 
al. 2008; Mendez-Gonzalez, 2004; Schmitt, 1980). Other 
concerns less frequently stated include discomfort, delirium, 
blindness, organ damage, sterility and loss of consciousness 
or coma.  
 
Many authors have sought to establish correlations between 
the level of concern about fever and other socio-economic 
parameters with varying results. Low parental education is 
clearly associated with less knowledge about fever, and with 
more potentially harmful practices, such as misuse of 
antipyretics, e.g. in the USA, France, Italy and Israel 
(Bilenko et al., 2006; Impicciatore et al.,1998; Leiser et al., 
1996; Taveras et al., 2004; Tessler et al., 2008). Ethnic 
minorities in several countries seem to have less knowledge 
about fever. In Taveras’s (2004) multiethnic sample, 
African-American mothers were less likely to have a 
thermometer and to know the correct value of a fever. In 
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Bilenko´s study (2006) carried out in Israel, administration 
of higher than recommended dosing of paracetamol was 
significantly associated with Bedouin and Moslem ethnicity. 
In the Netherlands, the only determinants of fear of the 
recurrence of a febrile seizure were a non-western origin of 
the mother along with low educational attainment (Van 
Stuijvenberg et al., 1999). On the other hand, Al-Eissa et al. 
(2000, n=560, in Saudi-Arabia) and Kramer (1985, n=202, in 
Canada) did not find any significant correlations between 
knowledge about fever and socio-economic parameters such 
as education, family size or occupation in their study about 
parental perceptions of fever. 
One remark about the putative association between ethnicity 
and fever phobia can be made. Bedouins are noted to be 
more fever-phobic and give higher doses of antipyretics 
(Bilenko et al., 2006; Tessler et al., 2008). At the same time 
Bedouins may be genetically more at risk for the 
hyperthermia-related rare haemorrhagic shock and 
encephalopathy syndrome (HSES), which to some extent 
justifies a heightened alertness in very young Bedouin 
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feverish children (Sofer et al., 1996). It is thus not 
unimaginable that certain populations are more at risk for 
(very rare) fever-related complications. This adds a genetic 
dimension to the cultural-ethnic determinant of fever phobia.  
 
An only child has been associated with more parental 
misconceptions about fever (Imipicciatore et al., 1998; 
Matziou et al., 2008). Anxiety about fever as a sign of a 
serious illness such as meningitis may be more prominent in 
inexperienced parents, and may be reinforced by excessive 
media coverage of meningitis outbreaks (Kai, 1996). 
Theoretically, with an increasing number of children, fever 
phobia is expected to be less prevalent in big families 
because parents have a growing experience with fever. 
However, both Betz and Grunberg (2006) as well as Tessler 
et al. (2008) found a decrease of expressed fear with a 
second child, but found a rising concern with subsequent 
children. They hypothesize that parents are ´learning´ to 
worry about fever from their encounters with health care 
workers, despite their own experience.  
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Several authors have pointed out the contribution of the 
health care sector to the parental misconceptions about fever 
(Karwowska et al., 2002; May and Bauchner, 1992; Mendez-
Gonzalez, 2004; Sarrell et al., 2002). Indeed, physicians may 
impart mixed messages to parents by, on the one hand, trying 
to reassure parents on their concerns about fever and, on the 
other hand, prescribing several sorts of medication to counter 
it. Moreover, doctors themselves seem to share some of the 
erroneous beliefs of their clients. The study of May and 
Bauchner (1992) established that 65 % of the North-
American physicians agreed that fever in itself can become 
dangerous to a child, invoking cerebral damage, fever 
convulsions and death. Over 9 % of interviewed physicians 
in the USA and in Israel recommend treating fever below 
38.3°C despite the absence of discomfort in the child (May 
and Bauchner, 1992; Sarrell et al., 2002).  
 
Fever phobia thus seems to be prevalent in many developed 
countries among parents of all social strata and among many 
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health care providers, and is probably influenced by a host of 
different variables, among which parental education and 
ethnicity are the most consistent determinants. Conflicting 
professional advice on treatment for benign infections 
reinforces the caregivers´ perception of the dangers of fever 
as a symptom. Furthermore, as many parents do not know 
about the homeostatic properties of fever, the lay point of 
view that high fever needs treatment seems to be perfectly 
congruent with the belief that temperature can rise infinitely. 
By controlling the symptom, parents recover their sense of 
mastery. Behaviour such as monitoring temperatures, 
bathing and sponging the child, and administering 
medication can all be seen as rituals that give parents a sense 
of personal control over a disempowering situation (Kai, 
1996; Lagerlov et al., 2003; Walsh et al., 2007a). Having 
said this, it needs to be stressed that fever phobia certainly 
has some evolutionary benefit: as caregivers pay close 
attention to the feverish child, they might pick up signs of 
serious illness earlier than those who do not have an 
increased vigilance (Purssell, 2009). 
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1.4 Research question formulation 
 
In this study, the following research questions are being 
posed: 
 
1. What temperature do parents in Germany, 
Luxembourg and in the Netherlands consider to be a 
fever in children? 
 
2. Which beliefs do they have about fever as a 
symptom? 
2a: Do parents believe that fever has any 
beneficial effects? Which ones? 
2b: Which misconceptions do parents have 
about fever ? Do they believe fever can rise 
above 41.5 °C ? Do they believe that fever 
causes brain damage, dehydration or death? 
Do they confound the symptom of fever with 
the actual illness? 
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2c: How many parents adhere to the guideline 
of treating fever first and foremost for the 
child’s comfort? 
2d: How many parents give treatment out of 
fear for febrile fits, uncontrolled rising, 
dehydration, death or brain damage? 
 
3. How do they manage fever:  
3a: How and how often do they measure 
fever? 
3b: Above which temperature do they start 
treating a fever with antipyretics? 
3c: What antipyretic medication do they use? 
Is there a preference for either ibuprofen or 
paracetamol? 
3d: What unit doses and daily doses do 
parents administer? Do they overdose 
antipyretics? 
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3e: How many parents use an alternating 
scheme of paracetamol and an anti-
inflammatory drug? 
3f: How many parents adhere to the 
recommendations of undressing the child, 
augmenting their fluid intake, and ventilating 
the room? 
3g: How many parents use other treatment 
options like tepid bathing or applying wet 
compresses?  
 
The results will be compared to data from the international 
literature and hypotheses will be formulated to account for 
possible differences between the three study countries. 
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2. Digression: “Kurorten”, “uitzieken” and “a pill for 
every ill”: building a socio-cultural framework  
 
2.1 An introduction to the medical culture in Germany, 
Luxembourg and the Netherlands 
 
In 1988 the medical journalist Lynn Payer published her 
influential work Medicine and Culture in which she 
challenged the popular belief that medicine is grounded in 
objective science. Medicine and Culture compares and 
contrasts the practice of medicine in the U.S.A., Britain, 
Germany and France. It shows how doctors in the four 
countries define, diagnose and treat disease very differently, 
which illustrates how little medical care is really “evidence-
based”. She shows how much medical care depends upon 
fundamental assumptions about the body and disease which 
are not based on clinical research, but on beliefs, norms and 
cultural values.  
 
36 
 
 
Yet, to describe ´the´ culture of health, illness behaviour and 
health care in the three study countries means we accept the 
pitfall of generalization. These three wealthy, geographically 
close Northern European countries share a Northern 
European history, have similar languages, and deal with 
growing numbers of (non-)western immigrants, and thus, 
share an increasing heterogeneity.  
Nonetheless there are differences: A Dutch patient in 
Germany will be overwhelmed by the number of tests 
ordered for, what he thought, a minor ailment. He will be 
positively surprised about the short waiting lists for 
specialised tests and referrals. For example, a Dutch 
immigrant in Germany states on a weblog: “It strikes me that 
Germans are more quickly “ill” than the Dutch: in the 
Netherlands you have a flu, here (in Germany) you suffer 
from bronchitis. And if you have simple lower back ache in 
the Netherlands, you have a herniated disk in Germany. You 
immediately get an MRI and the physiotherapist is at your 
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service for weeks”
1
 
2
. On the other hand, the German patient 
will be astonished by the ease of getting sleeping pills and 
antibiotics in Luxembourg; he might have received herbal 
remedies for his cold and for his sleeping difficulties initially 
in Germany
3
. The Luxembourgish (and the German
4
) patient 
                                               
1  Wat me opvalt is dat men in Duitsland veel eerder ‘ziek’ is. 
Heb je in Nederland een stevige verkoudheid, hier heb je bronchitis. Heb 
je in Nederland rugpijn, hier heb je een Bandscheibenvorfall (een MRI-
scan wordt ook onmiddellijk gedaan en de fysiotherapeut staat meteen 
weken voor je klaar).  (http://weblogs.nos.nl/berlijn/2008/03/03/duitse-
ziektes/). 
2  Deschepper (2002) finds this same difference of labelling in his 
study of the lay perception of upper respiratory tract infections by 
Flemish and Dutch patients: in a study period of 12 weeks the Dutch 
participants labelled most URTI as “common cold” or “flu”. The Flemish 
participants labelled most of their URTI as “bronchitis” and used 3 times 
as many antibiotics as the Dutch. 
3  See for example the 2002 SCP (the Dutch socio-cultural 
statistics institution: Sociaal Cultureel Planbureau) report on a workshop 
on pharmacotherapy in which professionals from several European 
countries compared pharmacological treatment strategies in their 
countries for different common health problems. 
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in the Netherlands will not understand why the doctor 
withholds a medical prescription and a sick leave certificate 
from him and why the doctor tells him to ´wait and see´; he 
will consider consulting another doctor because he considers 
that medication is necessary to heal his ailment
5
.     
 
                                                                                                
http://www.gfk.nl/pharma/downloads/Report%20meeting%20Oct%2017
-18%202003%20-%20with%20pictures.doc 
4  See, for example, the aforementioned Dutch weblog in which a 
Dutch man comments on his German partner who lived in the 
Netherlands. She finds it unverschämt that she is sent home with a 
paracetamol and without a sick leave certificate for her cold. 
(http://weblogs.nos.nl/berlijn/2008/03/03/duitse-ziektes/). 
5  Professor Schnabel (a renowned Dutch sociologist) remarks in 
a speech for an international workshop on ´Pharmaceuticals in a 
changing Europe´ (2002) that, contrary to most other European countries, 
the general opinion in the Netherlands seems to be that “a good doctor 
can do without medicine”. 
(http://www.gfk.nl/pharma/downloads/Report%20meeting%20Oct%201
7-18%202003%20-%20with%20pictures.doc) 
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Recent research on cultural differences in utilisation of 
pharmaceuticals in nine Western European countries 
identified three European regions with different patterns: the 
Protestant Northern European countries (represented in the 
study by England, the Netherlands, Denmark, and Sweden), 
Southern European countries with a catholic heritage 
(France, Italy, and Belgium), and the German speaking 
Central European countries (Germany and Switzerland) 
(Kooiker and Van de Wijst, 2004). The Northern countries 
share a lower utilisation of prescription drugs including 
antibiotics, a higher use of generics, a more rational planning 
of healthcare and more egalitarian relationships between 
patients and professionals. The Southern European countries 
represent cultures with higher consumption of (brand) 
medication including antibiotics, and more hierarchical 
relationships between patients and doctors. The German 
speaking countries are unique in their trait to combine a 
strong scientific tradition with a romantic attitude towards 
the healing sources of nature (Kooiker and Van de Wijst, 
2004; Payer, 1995).  
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In this chapter an attempt will be made to describe medical 
culture in the three involved study countries based on literary 
research, internet research and personal experience. This 
research serves as a basis for the formulation of several 
hypothetical answers to account for differences in how 
parents respond to illness in general and to childhood fever 
in particular. How do the Dutch, the Luxembourgish, and the 
Germans deal with illness? Is there a difference in how they 
tolerate suffering? Is there a difference in how they believe 
their bodies work? What is the status of medications in these 
countries? Do people put a lot of trust in them, or are they 
seen as a necessary evil? Do they immediately consult a 
doctor or will they first use home remedies and self-care? Or 
more specifically for the topic: Is fever seen as a natural 
process or as an enemy invading the body? How much trust 
do they put in the body to cure itself without medical 
intervention? And how are these values and fundamental 
beliefs mirrored in healthcare institutions and healthcare 
organization? 
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2.2 Germany: “High-tech medicine and Heilpraktiker” 
 
Germans do not take illness lightly: compared to other 
European countries they have one of the highest number of 
physician visits per year (17.1 in 2007) (Grobe et al., 2008) 
compared to, for example, 5.6 in the Netherlands in 2006 
(CBS, 2007), and 7 consultations per year in Luxembourg in 
2006
6
. German healthcare is well-developed in terms of 
technology, equipment, availability of hospital beds and the 
number of doctors in most parts of Germany, at the expense 
of a higher than average OECD percentage of GDP spending 
on health care (OECD, 2008). 
Health resorts or spas are perhaps the most emblematic of 
the German culture of health and illness: the “Kurorten”, 
situated in attractive landscapes, incorporate both the 
romantic idea of natural healing powers and the magical 
promise of up-to-date medical science (Maretzki, 1987; 
                                               
6  Personal communication by Laurence Weber from the 
Inspection Générale de la Sécurité Sociale Luxembourgeoise. 
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Kooiker and van der Wijst, 2004; Payer, 1995). Indeed, in no 
other European country is the acceptation of complementary 
medicine as high as in Germany. In 2004 a representative 
population-based survey was published in which more than 
half of the interviewed people stated having used a classical 
natural or alternative healing method (including acupuncture, 
homeopathy, anthroposophic medicine, herbal medicine, 
massage and exercise therapy) in the past twelve months 
(Härtel, 2004). In the Netherlands, only 7 % of the 
population consulted an alternative therapist in 2007 (CBS, 
2008)
7
. No numbers exist on Luxembourg. 
What is more, complementary medicine tends to be 
integrated in conventional medicine, a trend which cannot be 
distinguished yet in either the Netherlands or Luxembourg. 
In Germany physicians can obtain a variety of additional 
qualifications (so-called “Zusatzbezeichnungen”) which 
include homeopathy, naturopathy and acupuncture, regulated 
                                               
7  Differences have to be interpreted with caution since the Dutch 
percentage does not include patients who used herbal remedies on their 
own initiative or who underwent physical therapy. 
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by the chamber of physicians (“Bundesärztekammer”). In 
2005 about 76 % of general practitioners in Germany had 
additional qualifications in complementary and alternative 
medical fields, excluding acupuncture (Joos et al., 2008). 
Compared to Germany, only a minority of Dutch general 
practitioners have an additional qualification in homeopathy 
or anthroposophy
8
. In Luxembourg, homeopathy is not an 
officially recognised qualification
9
. A considerable number 
of complementary or alternative medical therapies are 
covered by German statutory health insurance: phytotherapy, 
chiropractic medicine, and acupuncture and homeopathy 
                                               
8  According to Marco Ephraim, an anthroposophic general 
practitioner, about 200 GPs have one of these two additional 
qualifications. This makes up 2-3% of all Dutch GPs. Among medical 
specialists complementary or alternative qualifications are virtually 
nonexistent in the Netherlands. In Luxembourg, only a minority has had 
training in complementary medical therapies.  
9  About 6 general practitioners in Luxembourg use the 
(unprotected) title of ´homeopath´, which adds up to less than 2% of the 
whole GP workforce (personal communication of Dr Jaeger, 
paediatrician and homeopath). 
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under certain conditions are currently reimbursed (Joos et al., 
2008). In the Netherlands these therapies are only covered by 
additional private insurances. In Luxembourg, homeopathic 
remedies are partly reimbursed by the national health 
insurance.  
 
In conclusion, the German culture of health is characterized 
by a high medical consumption of very modern, abundant 
and high-tech medicine as well as a high acceptance and 
incorporation of alternative and complementary medicine in 
allopathic healthcare.  
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2.3 The Netherlands: “Letting the disease run its course” 
 
One typical verb frequently applied by Dutch parents in 
relation to feverish children (and adults) is the verb 
“uitzieken”, which means “letting the disease run its 
course”
10
. This verb does not a have any correlate in the 
Luxembourgish dialect, nor in German, French or English. 
This verb touches the core of cultural differences in illness 
behaviour between, on the one hand, Dutch parents and, on 
the other hand, parents in Germany and in Luxembourg. 
 
“Letting the disease run its course” is the most important 
coping strategy applied by Dutch patients for minor ailments 
such as for upper respiratory tract infections (URTI) 
(Deschepper et al., 2002; Kooiker and van de Wijst, 2004). 
“Letting the disease run its course” generally implies a 
conviction that taking any medications, including antibiotics, 
                                               
10  A second meaning of ´uitzieken´ would be: “taking time to 
fully recover from an illness” (“die Krankheit ausklingen lassen”).  
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cannot influence or shorten the course of the illness. It 
implies a trust in the body to heal itself naturally and in the 
spontaneous recovery of minor ailments over time
11
. The 
verb is associated with scepticism about the effectiveness 
and side effects of medication. People who use this coping 
strategy are less likely to consult a physician, and more 
likely to apply self-care. Indeed, the tendency for the Dutch 
to consult later in the course of a disease or not at all is 
                                               
11  This belief is surely reflected in the contents of Dutch general 
practitioners´ guidelines (the NHG) that often propose a ´wait and see 
approach´ for minor diseases. Two examples: scarlatina and 
streptococcal throat infection in Luxembourg and Germany would 
immediately lead to antibiotic prescription, whereas the Dutch NHG 
guideline advises to take the degree of illness and its progress into 
account (´no antibiotics, unless…´). The NHG guideline proposes an 
expectant attitude in case of mollusca contagiosa and other verrucae, 
inferring the tendency of spontaneous elimination within 1-2 years. In 
Luxembourg parents would not wait for spontaneous healing.  
48 
 
 
reflected in European studies on disease incidence
12
. For 
example, during a recent observational period of 6 months in 
sentinel practices in 6 European countries, 32 % of chicken 
pox cases were not presented to a doctor in the Netherlands, 
compared to 12 % in the United Kingdom and 5 % in Spain 
(Fleming et al., 2002). The belief in the self-terminating 
course of minor ailments is reflected in the prescribing 
behaviour of general practitioners: only one third of Dutch 
consultations in general medicine results in a prescription 
(Kooiker and van der Wijst, 2004)13 compared to 62 % in 
Luxembourg in 2006
14
. Moreover, the prescription of 
                                               
12  Consultation for minor illnesses not only depends on cultural 
factors, but also on the obligation to present a medical certificate in some 
countries (for example in Germany and in Luxembourg) for a sick leave. 
13
  More than 10% of the Dutch population is made up by non-
Western immigrants: these groups  of immigrants also go to the doctor 
more often and they expect more prescription medicines (Van de Berg-
Jeths et al., 2002).  
14  Personal communication by Laurence Weber from the 
Inspection Générale de la Sécurité Sociale Luxembourgeoise. 
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antibiotics has been the lowest in the European Union 
(Goossens et al., 2007).  
 
Although Dutch society shows a high degree of 
secularisation, the Calvinist ethic seems to clearly shape 
Dutch health care and ´Dutch´ illness behaviour. Its values of 
egalitarian relationships (cf. white coats and medical 
diplomas on the wall are absent in Dutch general 
practitioners´ practices), personal responsibility (cf. a higher 
degree of self-care), frugality (“no unnecessary or too 
expensive means”), rationalism (cf. the abundance of 
evidence-based guidelines for professional practice) and a 
higher tolerance for suffering
15
 all characterise the way both 
                                               
15  These values are also reflected in one typically Dutch 
institution: the home birth. Giving birth is considered a natural 
experience. Only one in 10 women wants a pain-free delivery and 35% 
of deliveries take place at home assisted by a midwife (Kooiker and van 
de Wijst, 2004). It has to be remarked that attitudes are changing: in 
1995, in only 6% of hospital deliveries peridural analgesia was given; 
this percentage is certainly on the rise. 
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patients and physicians tend to deal with illness in the 
Netherlands. The prescription guideline of the Dutch general 
practitioners for fever in children clearly reflects this 
Calvinist ethic: paracetamol is advised only in case of 
discomfort (Berger et al., 2008). But to what extent do 
doctors and parents actually comply with this guideline?    
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2.4 Luxembourg: “A pill for every ill”. 
 
Due to the lack of qualitative data on ´the´ culture of health 
and illness behaviour in this small country, the description is 
partly based on supposed analogies to neighbouring 
countries, and on the author’s personal experience.  
 
As we have seen in the introduction to this chapter, the 
religious orientation and geographical location of the nation 
seems to play an important role in consumption patterns of 
medicine and illness behaviour. Indeed, consumption of 
medicine in general and, for example, antibiotics (Goossens 
et al., 2007) and tranquillisers (Cloos, 2006) in particular is 
extremely high in Luxembourg and parallels that of other 
Southern European Catholic countries. Numbers of IMS-
health of 2005-2007 indicate that after France, Luxembourg 
has the highest absolute per capita expenditure on 
pharmaceuticals (IMS-health, 2009), whereas the 
Netherlands have counts among the lowest in Europe (IMS-
health, 2009; SFK, 2008). In general it can be said that the 
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share of the pharmaceutical cost, as a percentage of total 
health care expenditure, rises as the country lies more to the 
south, with Portugal at the European top (SFK, 2008: 53-55). 
Moreover, Luxembourg does not consume a lot of generics: 
of all of Europe they have by far the lowest market share of 
generics, with Germany and the Netherlands having market 
shares that exceed the Luxembourgish market more than five 
times (IMS-health, 2009; SFK, 2008). Luxembourg had the 
highest utilisation of antibiotics after Greece, France and 
Italy in 2004, and despite governmental input this has not 
changed in recent years. The Netherlands had the lowest 
utilisation in the European Union, and Germany ranked far 
below the European average as well (Goossens et al., 2007).  
Just like the Belgians in Deschepper´s research about 
differences in antibiotic use for URTI between Dutch and 
Belgians (2002), patients in Luxembourg will not “let the 
disease run its course”. They think this strategy is 
irresponsible, as it is considered irresponsible not to see a 
physician for a flu or a fever. They seem to have little trust in 
the idea that many illnesses cure themselves and they are 
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more fearful of complications
16
. People seem to believe that 
diseases can only by cured by medical intervention. 
Therefore, withholding the magical prescription note at the 
end of any consultation would be simply unimaginable in 
Luxembourg. 
 
Catholicism, despite secularisation, is a dominant shaping 
force of Luxembourgish society supplemented by Catholic 
immigrant groups (Portuguese, Italian and French). Its 
traditional authority, its rituals, sacraments and exuberance 
bring about a population that does not believe that illnesses 
“cure themselves”, put enormous trust in the newest brand 
medications, of which side effects and efficacy remain 
unquestioned, prescribed by more authoritarian doctors. 
Pills, then, can be seen as a secularised equivalent of the 
                                               
16  Luxembourgish patients, for example, would fear a 
´surinfection´, a bacterial superinfection as a complication of a common 
cold. This notion of ´surinfection´ is not used by Dutch lay people, and 
does not have any lay translation. 
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salvation-ensuring sacrament (Deschepper et al., 2002; 
Fainzang, 2001). 
 
In sum, Luxembourg´s medical culture can be characterized 
by a high consumption of pharmaceuticals. This attitude 
might be linked to the predominant Catholic heritage of the 
country. Based on the above description it seems to be likely 
that parents in Luxembourg are more afraid to take 
responsibility for an illness episode in their child, and will 
not put a lot of trust in the self-limiting nature of childhood 
illnesses. They are hypothesized to be more interventionist 
with respect to fever treatment  
 
The abovementioned cultural factors do not operate in 
isolation though. They exert their influence in combination 
with other factors related to economical aspects and 
structural organisational aspects and they are, in turn, 
themselves determined by them.  
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2.5 Structural factors: Differences in health care 
organisation  
 
The Netherlands and Luxembourg share with Germany a 
Bismarck legacy with good social security systems and close 
to 100 % of the populations are covered by health insurance. 
Important differences exist in the organisation of health care 
and in the availability of care. German and Luxembourg 
inhabitants have about 1 general practitioner per 1000 
inhabitants. This is more than in the Netherlands, where 0,5 
primary care physician per 1000 inhabitants is responsible 
for a broader array of general medical care including basic 
paediatric care (Van der Zee et al., 2004). In Germany there 
are 2.2 out- and inpatient practising specialists per 1000 
inhabitants, in Luxembourg 1.8 per 1000 (OECD, 2007), and 
in the Netherlands 0,8 per 1000 (Nivel, 2007)
17
. Health care 
                                               
17  The percentage listed by the OECD for the Netherlands 
includes also the non-practicing specialists, leading to an overestimation. 
The number of 0.8 is based on the data delivered by the Dutch Ministry 
of Health. 
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expenditure as a share of Gross Domestic Product in 
Germany counts among the highest expenditures in Europe 
with 10.6 % of GDP. The Netherlands have an above 
European average with 9,3 % of GDP and Luxembourg has a 
below European average of 7,5 %
18
 in 2006 (OECD, 2007). 
Waiting lists for specialist care and non-urgent operations 
are long in the Netherlands and quasi-inexistent in Germany 
and Luxembourg.  
 
The pivotal difference is the existence of a gatekeeper 
system to specialist care in the Netherlands. Basic curative 
child health care is delivered by the family´s general 
practitioner
19
. By contrast, in Luxembourg and Germany 
                                                                                                
(http://www.nivel.nl/oc2/page.asp?PageID=2675&path=/Startpunt/Home
%20NIVEL/Dossiers/Int.Vergelijking/De%20curatieve%20zorg%20in%
20%20Europees%20perspectief/Aanbod) 
18  The seemingly low health care expenditure of Luxembourg can 
be accounted for by a GDP that outreaches the other European countries.  
19  Preventive care is delivered by health care workers in 
community-based health centres.   
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preventive and curative paediatric care is mainly delivered 
by paediatricians. Accessibility to child health care is 
excellent in Germany and in Luxembourg, and considered 
good in the Netherlands too, but in busy practices 
accessibility may not be as straightforward. Consider the 
parents who phone for an appointment for their feverish 
child: after a risk evaluation by the assistant
20
, they may be 
advised to wait for two days before consulting, while 
receiving advice on alarm signs by phone. In this way, the 
Dutch system curtails consultations for self-terminating 
infections. Since there is a bigger degree of competition 
between the medical practitioners in Luxembourg and 
Germany, they have less interest in putting up barriers to 
consultation.  
 
                                               
20  The Dutch GP assistant has her own NHG guideline about what 
to inquire about in case parents call for a fever. These questions include 
the general condition, associated symptoms and rashes, eating, drinking, 
and playing behaviour of the child.  
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Another factor that deserves consideration in this respect is 
the remuneration of the physician. Where the Dutch general 
practitioners receive a fixed allowance per enlisted patient 
per year from the insurance companies, and a small 
additional fee-for-service, the practitioners in Luxembourg 
and in Germany mainly receive a fee-for-service. Since the 
latest health care reform in Germany in 2004, a small 
quarterly sum (the “Praxisgebühr”) needs to be paid by the 
patient to each doctor he visits, but children are exempted of 
this regulation. It is tempting to argue that physicians who 
are paid per visit, in contrast to those who receive annual 
fees, might be more interested in treating relatively healthy 
kids, and schedule follow-up visits for self-limiting illness 
episodes. In this way the system of remuneration might 
reinforce the parental concern for the seriousness of the 
child’s condition.  
 
A last difference that will be commented upon here, more in 
the realm of actual care, is the existence of consensus 
guidelines for (general) practitioners. The Dutch association 
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of general practitioners has published about eighty evidence-
based medicine guidelines on common health problems. One 
of them deals with fever in children up to 6 years old (Berger 
et al., 2008). The guidelines are considered the gold standard 
for general care and they are accepted as measures for the 
adequacy of professional conduct. In Luxembourg no such 
national guidelines exist, and this is unlikely to change in the 
near future, since doctors in Luxembourg hold their 
professional autonomy in great esteem. In Germany, no 
national professional paediatric guideline on fever 
management exists. One EBM guideline destined for parents 
developed by the university of Witten on the issue has been 
published (Tjhen et al., 2006), but its actual impact on 
parents in Germany has not been studied. In general it can be 
said, though, that EBM guideline development is gathering 
momentum in Germany (Kooiker and Van de Wijst, 2004). 
Due to this Dutch guideline the message given about fever 
by Dutch general practitioners to parents is probably more 
uniform than the message given by physicians in 
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Luxembourg (where professionals have trained in different 
countries) and in Germany.  
 
In conclusion, the fact that children in Luxembourg and 
Germany are perceived to need specialist health care, the 
easy accessibility, the modus of remuneration of the 
professionals, and the existence of national guidelines 
probably all influence the way parents perceive fever in 
children.  
 
In this chapter a somewhat anecdotal overview of 
interrelated structural and cultural factors influencing 
parental fever perception has been presented. I am aware that 
reality in the three presented countries is more complicated 
and diverse, not in the least because of the growing 
heterogeneity within both populations. Moreover, cultures 
are dynamic and open systems. Changing lifestyles and 
secularisation in the Netherlands will lead to less acceptance 
of pain and suffering, just as Luxembourg and Germany, 
driven by ever rising health care costs, are making efforts to 
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promote cost containment strategies by developing 
guidelines and, for example, by stimulating the prescription 
of generics. Table number 2 sums up the aspects discussed in 
this chapter. 
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 Germany Luxembourg The Netherlands 
Dominant religion Catholic/Protestant Catholic Protestant 
No. of doctor 
visits 
17.1/year 7/year 5.6/year 
Acceptance of 
CAM 
Very high ? Moderate 
“uitzieken” ? Unknown 
concept: 
“A pill for every 
ill.” 
For URTI and 
other self-
limiting illnesses 
AB prescriptions Moderate Among highest 
in Europe 
Lowest in Europe 
Number of 
GPs/1000 
inhabitants 
1.0/1000 1.0/1000 0.5/1000 
Number of 
specialists/1000 
inhabitants 
2.2/1000 1.8/1000 0.8/1000 
Child health care Paediatricians; GPs in 
rural areas 
Paediatricians; 
GPs in rural 
areas 
GPs (and CBA), 
paediatricians on 
referral 
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Remuneration Fee-for-service Fee-for-service Annual 
allowance and 
small fee-for-
service 
EBM Guidelines Emerging; 
No national guideline 
on fever management 
Emerging; 
Not on fever 
management 
Abundant 
guidelines; 
High acceptance. 
National NHG 
guideline on 
fever in children. 
Table 2: differences in health care structure and illness culture 
CAM: complementary and alternative medicine 
URTI: upper respiratory tract infections 
AB: antibiotics 
GP: general practitioner 
CBA: consultatiebureau-artsen: Dutch community health doctors for 
preventive child medicine 
?: No data found on that topic in the literature 
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3. Methodology 
 
3.1 Search strategy and questionnaire development 
 
The presented literary review is based on a Pubmed search. 
The strategy included the medical subject headings (MeSH 
terms): “fever”, “fever/physiology”, 
“fever/pathophysiology”, “fever/treatment”, “fever/drug 
therapy”, and the text word “fever phobia”. Only articles in 
English, French, German and Spanish were included. The 
search was supplemented by reference checking and 
checking for the ´related articles´ section in Pubmed. 
Secondary sources and lay literature, mainly for chapter 4, 
were searched on the internet with Google search engine.  
 
To study the definition of fever by the parents, their beliefs 
about it and their management, a questionnaire (see 
appendix) was developed. It was based on questionnaires of 
similar studies (Blumenthal, 1998; Crocetti et al., 2001; 
Kramer et al., 1985; Mendez-Gonzalez, 2004; Schmitt, 
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1980). It was translated into Dutch, English, French, 
Portuguese and German. A pilot study of the French and 
Dutch version was performed with ten mothers, which 
showed that most questions were easily understandable. 
Some questions were reformulated after discussion with the 
mothers. Only educational levels and nationality were 
included as socio-economic parameters, since these variables 
are most consistently associated with the level of concern 
about fever in literature.  
 
 
3.2 Sample size  
 
The calculation of the sample size was based on the issue at 
which temperature parents would start treating a fever. The 
estimation was that about 50 % of parents in Luxembourg 
would start an antipyretic between 38.5 and 39°C, whereas it 
was estimated that this percentage would be lower in the 
Dutch group and the German group, situating around 30 %. 
Thus, with a power of 90 % to detect a similar difference and 
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a two-sided alpha level of 0.05 a sample size of 126 in each 
group was calculated. Initially, 150 questionnaires were 
distributed in Germany, Luxembourg and the Netherlands. 
After it turned out that response rates were rather low in the 
latter two countries, more practices were recruited and 180 in 
Luxembourg and Germany  and 200 questionnaires in the 
Netherlands were distributed.  
 
 
3.3 Sample population  
 
In order to gain a sample as representative of the population 
as possible, sample sites in the three countries included 
urban (including two inner-city practices in The Netherlands 
and one in Germany with a high percentage of parents of 
non-Western origin), sub-urban and rural practices. In the 
Netherlands one anthroposophic general practitioner was 
included, one homeopathic paediatrician in Ettelbrück 
(Luxembourg) and two paediatricians with additional 
homeopathic qualifications were included in the German 
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sample. The higher number of German physicians with 
training in homeopathy reflects the reality in that country 
(see chapter 4). In Luxembourg-city the emergency ward of 
the children’s hospital (CHL) collaborated, as did the after-
hours emergency service of the general practitioners in 
Zoetermeer (Huisartsenpost Zoetermeer), as well as a 
paediatric after-hours service in Bonn. Most parents in 
Germany and Luxembourg were recruited at paediatric 
practices, and most Dutch parents were recruited at general 
practitioners, so as to reflect realities in all three countries. 
About half of the consenting doctors’ practices were chosen 
at random out of medical practices enlisted on the internet 
and the other half of the practices were a convenience 
sample of personal acquaintances of either the researcher or 
the promoter.   
 
Table 3 sums up the different characteristics of the doctors´ 
practices. The numbers represent the number of 
questionnaires sent to the practice, the ones received back, 
and the valid ones from each of the participating practices. 
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Germany  
180 / 154 / 145 
The Netherlands 
200 / 130 / 126 
Luxembourg 
180 / 137 / 130 
1. Bonn: Suburban - Ped.- 
Emergency Service – 20 / 
12 / 12 
1. Zoetermeer: Suburban 
- Emergency Service - 
Gen. – 20 / 8 / 8 
1. Luxemburg: Urban - 
Immigrants - Emergency 
Service - Ped – 40 / 19 / 
15 
2. Bonn: Urban – 
Immigrants - Ped. – 
30 / 15 / 12 
2. The Hague: Urban - 
Gen. – 
20 / 18 / 18 
2. Luxembourg: Urban - 
Gen. –  
15 / 13 / 10 
3. Bonn: Suburban - Ped. – 
20 / 19 / 17 
3. The Hague: Urban - 
Immigrants - Gen. – 15 / 
12 / 12 
3. Luxembourg : Urban - 
Gen. – 
10 / 9 / 9 
4. Bonn: Urban - Ped. – 
10 / 9 / 9  
4. The Hague: Urban - 
Immigrants - Gen. – 15 / 
5 / 4. 
4. Ettelbrück: Urban - 
Ped. - Homeopathy – 20 / 
14 / 14  
5. Remscheid: Urban - 
Ped. – 
15 / 15 / 15 
5. Leiden: Urban - Gen. 
– 
20 / 18 / 18 
5. Luxemburg: Urban - 
Ped. –  
40 / 38 / 38 
6. Köln: Urban-Ped - 
Naturheilverfahren  15 / 
15 / 14 
6. The Hague: Urban - 
Gen. – 
20 / 11 / 11 
6. Esch-Alzette: Urban - 
Gen. –  
20 / 19 / 17 
7. Bonn: Suburban - Ped. – 
15 / 15 / 15 
7. Nieuwegein: 
Suburban - Gen. – 
15 / 7 / 7 
7. Steinsel: Suburban - 
Gen. –  
15 / 10 / 9 
8. Irrel: Suburban - Gen. – 8. Zoetermeer: Suburban 8. Eppeldorf: Rural - 
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15 / 15 / 15  - Gen. - Anthroposophy 
–15 / 10 / 10 
Gen. –  
20 / 18 / 18 
9. Wenden: Rural - Gen. –  
10 / 10 / 8  
9. Leiden: Suburban - 
Ped. – 
40 / 40 / 37 
 
10. Dummerstorf: Rural - 
Gen. – 
15 / 15 / 15. 
10. Leiden: Suburban - 
Gen – 
15/ 0/ 0 
 
11. Hamm: Rural - Ped.- 
Homeopathy – 15 / 15 / 14    
11. Schijndel: Rural - 
Gen. – 
 20 / 0/ 0 
 
 
Table 3: Geographical and medical characteristics of participating doctor’s 
practices –  
number of questionnaires sent to the practice/number of completed 
questionnaires/number of included questionnaires 
Gen: General medicine 
Ped: Paediatric medicine  
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3.4 Selection criteria and study protocol 
 
The survey was carried out between November 2007 and 
August 2008. Parents of children between 6 months and 8 
years were eligible for enrolment. The lower age limit was 
chosen because consensus exists that fever in infants below 6 
months is often related to serious illnesses and, thus, that 
concern about the fever is legitimate. The upper age limit 
was chosen on the basis of the assumption that ´fever 
phobia´ is greatest in parents of younger children that are not 
yet able to verbally express themselves.  
 
On their entry, parents were asked by the nursing staff or the 
secretary if their child presented a fever or signs of an 
infectious disease. If so, their informal informed consent was 
obtained to fill in a self-administered anonymous 
questionnaire in their preferred language. In Luxembourg 
people could choose between a French, a German, a 
Portuguese and an English version of the questionnaire. In 
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the Netherlands and Germany only Dutch or German 
questionnaires were available, respectively.  
 
The questionnaire was preferably completed before the 
consultation with the physician, in order to minimize any 
influence on the answers due to the interaction with medical 
staff. This criterion could not always be fulfilled because of 
organisational issues. There are no exact data on the number 
of questionnaires that were completed after the visit. 
 
The criterion for study participation of ´having a fever, or 
having signs of an infectious disease´, defined as presenting 
any symptom from runny nose, ear ache, cough, or vomiting, 
to diarrhoea, was included for several reasons. First, the 
fever criterion was included to minimize recall bias because 
some precise answers about the frequency of temperature 
monitoring, exact names and dosing of medication were 
asked for. Usherhood (1991), for example, found that 
answers of parents to hypothetical illness situations are a 
poor predictor of actual behaviour. Second, fever as a 
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criterion for participation was included to assure some 
degree of comparability with other studies with the same 
selection criteria (e.g. Al-Eissa et al., 2000; Betz and 
Grunfeld, 2006; Charkaluk et al., 2005; Karwowska et al., 
2002; Kramer et al., 1985; Matziou et al., 2007). Thirdly, the 
ultimate objective of the study being the improvement of the 
communication between health care staff and parents, it 
makes sense to take a sample precisely out of the consulting 
population. Indeed, a subtle difference between the general 
population and the consulting population seems to exist. 
Karwowska et al. (2002) found statistically more parents to 
fear brain damage and dehydration presenting a child with 
fever at an emergency ward compared to a sample of parents 
of children issued from kindergarten who filled in the same 
survey. Nevertheless, other items such as fever definition 
and temperature at the start of fever treatment did not vary 
between the surveyed groups. These small but significant 
differences in level of fever phobia are probably explained 
by a selection bias (i.e. fearful parents will sooner go to the 
emergency ward than those who are less fever-phobic), and 
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to a recall bias (i.e. parents may have more irrational fears 
during the event of fever itself, than afterwards). The 
inclusion of children presenting an infectious disease without 
necessarily running a fever was made because parents in the 
Netherlands do not tend to consult for the symptom of fever 
alone (personal communication of several general 
practitioners). If the inclusion criterion for Dutch participants 
would have been restricted to fever only, then we would 
have had great difficulties in reaching our target number of 
questionnaires. By including parents with children 
presenting signs of infectious illness, we were able to include 
children who may have had a fever in the preceding days.  
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3.5 Statistical analysis 
 
The data were collected and stored in an Excel database by 
the author. A maximum number of 8 mistakes in 10 % of the 
revised questionnaires in each of the samples was considered 
acceptable. Six mistakes were discovered after a revision of 
20 (16 % of the whole sample) Dutch questionnaires, 7 in 20 
(15 %) of the revised Luxembourgish sample, and none in 
the 20 (14 %) questionnaires issued from the German 
sample, thus assuring the accuracy of the transcribed data. 
The data were then analysed with SPSS15 by bio-
statisticians from the Luxembourg centre for health research 
(CRP-Santé). For quantitative comparisons the bilateral 
Student t-test or Tukey test for multiple comparisons was 
used as appropriate. In the absence of a normal distribution 
for quantitative data, the Kruskall-Wallis test was applied. A 
two-sided p-value of less than 0.05 was considered to 
indicate statistical significance.  
For categorical outcomes, the study countries were compared 
with the use of Pearson´s chi square test, Fisher´s exact test, 
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Freeman Halton test or logistic regression and Wald test with 
pairwise comparisons, as appropriate. Logistic-regression 
models sometimes included educational level of the 
respondents as a covariate as this variable was slightly 
unbalanced among study groups.   
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4. Results 
 
4.1 The questionnaires  
 
A total of 180 questionnaires in Germany and Luxembourg, 
and 200 in the Netherlands were handed over by the 
researcher to the nursing staff of the participating doctors´ 
practices or medical centres in the three countries
21
. The 
paramedical staff who were handing out the forms were 
briefed by the researcher on one or more occasions in person 
and/or by phone. Weekly to two-monthly phone calls 
followed to motivate the staff, and to assess protocol 
adherence and the rate of completed questionnaires.     
Germany had the highest response rate with 86 % of the 
questionnaires being returned by the participating practices. 
Luxembourg had a rate of 76 % and the participating 
practices in the Netherlands had a 65 % return rate. Nine 
                                               
21  Most of the questionnaires in Germany were sent by post 
because of the distance.  
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questionnaires (6 %) were excluded in the German sample (8 
did not respect age limits, 1 was considered too incomplete), 
7 (5 %) were excluded from the Luxembourgish sample (all 
did not respect age limits), and 4 (3 %) questionnaires were 
excluded from the Dutch sample (3 because of age limits, 
one that was too incomplete). After exclusion of 
questionnaires the Dutch sample included 126 participants, 
the sample in Luxembourg included 130 respondents, and 
the German sample counted 146 participants (table 3). It is 
not entirely clear why the response rate was different in the 
three study samples. A learning effect of the researcher, who 
first did the Dutch and Luxembourgish survey, and started 
the German one several months later, cannot be excluded. 
However, the German participating practices needed far less 
repeated in-person or telephonic motivational talks than the 
Dutch ones. Moreover, the lower response rate in the Dutch 
sample is to a large extent due to two practices that had 
accepted to co-operate, but did not return any questionnaires 
(table 3).  
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It is important to realize that the ´non-response rate´ is a 
composite of 1. the prevalence of the inclusion criteria in the 
practice population, 2. the distribution of questionnaires to 
the selected population, and 3. the refusal rate of the selected 
caregivers. Ad 1.: Although the prevalence of sick children 
with these inclusion criteria in his or her practice was 
discussed with the practitioner, he or she might have 
overestimated its real prevalence. For example, as explained 
in chapter 4, Dutch children do not as quickly consult for flu 
and runny noses as Luxembourgish children, which did 
increase difficulty to select parents with the determined 
inclusion criteria in the Netherlands. Ad 2.: Nursing staff 
often stated they ´forgot´ to hand out the questionnaires. 
They expressed lack of interest in the study subject, they did 
not want to bother the parents or they mentioned time 
pressure or short waiting time as their reasons for not 
handing out questionnaires. Ad 3.: It is easily understood 
why the response rate in some inner-city practices (table 3) 
was rather low: here language barriers and illiteracy will 
clearly have played a role. The protocol did not allow for 
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data taking on caregivers who declined participation because 
this was considered too time-intensive for the paramedical 
staff. This is why we have no information on the exact 
percentage nor on the characteristics of the people who 
refused participation.  
In short, the response rate was highest in Germany and 
lowest in the Netherlands. The ´non-response rate´ is a 
composite of several statistical, staff-bound, organizational, 
perhaps culture-bound, and participant-bound features.  
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4.2 Socio-descriptive data  
 
   Luxembourg 
The 
Netherlands Germany p 
Age Mother 
mean 
(SD) 34.8 (5.1) 33.6 (6.4) 34.1 (6.2) 0.31* 
 Father 
mean 
(SD) 37.0 (5.6) 36.8 (6.6) 36.6 (6.7) 0.74* 
       
Gender of 
the child Male ( %) 52.3 58.7 45.5 0.58
$ 
 
Female ( %) 47.7 41.3 54.5  
Weight  of the child 
mean 
(SD) 16.0 (6.7) kg  16.0 (7.1) kg 
15.3 (5.4) 
kg 0.94* 
Age of the child 
mean 
(SD) 3.7 (2.3) yr 3.5 (2.3) yr 
3.2 (1.9) 
yr 0.37* 
Educational level of the 
mother     <0.0001
$ 
 
Primary 
education ( %) 5.5 6.5 6.3  
 
Secondary 
education ( %) 26.8 12.1 16.1  
 
Technical 
education ( %) 28.3 58.1 39.9  
 University ( %) 39.4 23.4 37.8  
Educational level of the 
father     
0.05
$ 
 
Primary 
education ( %) 8.0 6.6 14.0  
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Secondary 
education ( %) 18.4 14.8 9.8  
 
Technical 
education ( %) 37.6 51.6 41.3  
 University ( %) 36.0 27.0 34.9  
Respondent Mother ( %) 89.2 81.6 87.6 0.0240
£ 
 Father ( %) 10.8 15.2 7.6  
 Other ( %) 0.0 3.2 4.8  
Nationality of the mother      
 Luxembourg ( %) 38.8 - -  
 Dutch ( %) - 85.6 -  
 German  - - 93.8  
 Portuguese  17.8 - -  
 
Other: non-
Western 
origin ( %) 2.3 12.8 4.1  
 
Other: 
Western 
origin ( %) 41.1 1.6 2.1  
Nationality of the father      
 Luxembourg ( %) 47.2 - -  
 Dutch ( %) - 85.4 -  
 German ( %) - - 90.3  
 Portuguese ( %) 18.1 - -  
 
Other: non-
Western 
origin  0.8 10.6 6.2  
 
Other: 
Western 
origin ( %) 33.9 4.0 3.5  
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Table 4: Baseline characteristics of the participants  
* Kruskall Wallis test 
$ Pearson Chi2 test 
£ Freeman-Halton test 
 
As can be noted, the age of the child and the age of the 
parents are comparable in all of the countries. In the 
Netherlands slightly more fathers completed the survey. 
With respect to the educational degree of the responding 
mothers, the sample from Luxembourg was more dispersed 
among the four categories compared to Germany and the 
Netherlands. There were especially more mothers that only 
reached a secondary school educational level. Parents in the 
Netherlands prevail having attained a higher technical 
education on the expense of a smaller percentage with a 
university degree compared to both Luxembourg and 
Germany. After exploration it is found that the Dutch 
mothers´ educational level differs significantly from both the 
German mothers and the ones from Luxembourg, whereas 
no difference is found between the German and the 
Luxembourgish ones (see Appendix: table 24). It needs to be 
83 
 
 
commented, though, that the chosen categories may not 
completely match in the different countries, as school 
systems differ. This might have led to an overestimation of 
parents in Luxembourg with only secondary education at the 
expense of higher technical education, as compared to the 
German and Dutch parents
22
.  
 
As it was hypothesized that differential educational 
attainment in the three samples might have influenced some 
significant differences between the countries, additional 
statistical analyses were included to check for educational 
level as a confounding factor. 
 
                                               
22  The Luxembourgish secondaire technique, a secondary school 
level corresponding to the second educational level of the questionnaires, 
includes programs of thirteen years basic education leading to a technical 
degree matching the third category i.e. technical education of the German 
and Dutch questionnaires (´Berufsausbildung´, respectively 
´Beroepsonderwijs´).   
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The nationality composition of the Luxembourgish sample 
reflects the constitution of the population, and especially the 
constitution of its capital where more than half (57 %) of the 
Luxembourgish sample originates. In 2001 63 % of the 
inhabitants of the Grand-Duchy were of Luxembourg origin 
and 37 % were of other European backgrounds, including 13 
% Portuguese (STATEC, 2007). In Luxembourg-city, these 
numbers are reversed: the city has only 36 % inhabitants that 
hold the Luxembourgish nationality, and most of the 
remaining inhabitants have other European nationalities, 
including 16 % Portuguese (Ensch, 2008). The 41 % of 
mothers of other Western origin included French, Italian, 
German, British, Nordic, Eastern European, South-African 
and American mothers (in descending order of frequency). 
In 2008, 11 % of the population of the Netherlands is of non-
Western background (CBS, 2008). The 12 % of people of 
non-Western origin in the Dutch sample thus seems to be 
representative of the population constitution in the 
Netherlands, although in big cities the proportion of people 
of non-Western origin tends to exceed this 12 %. Caregivers 
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of non-Western origin in our sample included mainly 
Moroccan, Turkish and Sub-Sahara African parents (in 
descending order of frequency). 
In Germany, the 4 %, respectively the 6 % of mothers and 
fathers with a non-Western nationality seem to be 
representative of the German population: 92 % of the 
inhabitants in Germany had the German nationality by the 
end of 2006; the Turkish with 2 % being the biggest non-
Western community overall. In big cities, in the countries of 
the former Bundesrepublik, and among the youngest they 
make up far more than 2 % (Dorbitz et al., 2008). The ´non-
Western´ caregivers in the German sample mainly included 
Turkish, Croatian, Albanian and Bosnian parents.     
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4.3 Defining fever 
 
The following multiple-choice questions addressed this 
issue:  
 
As for the lower limit: “From what temperature would you 
consider your child to have a fever?”  
And for the upper limit: “To how many degrees do you think 
a temperature can rise?” 
 
 
4.3.1 Defining fever: the lower limit 
 
At what temperature do parents classify a child as having a 
fever? The table below summarises their answers. The 
median minimum temperature parents chose is 38°C in the 
three countries (50 % in Luxembourg versus 42 % in the 
Netherlands and 40 % in Germany).  
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Frequency 
Percentage  >=37°C >=37.5°C >=38°C >=38.5°C >=39°C >=39.5°C Total 
Luxembourg 3 
2.3 % 
17 
13.1 % 
65 
50.0 % 
43 
33.1 % 
2 
1.5 % 
0 
0.0 % 
130 
100.0 
% 
The 
Netherlands 
0 
0.0 % 
15 
12.0 % 
52 
41.6 % 
36 
28.8 % 
18 
14.4 % 
4 
3.2 % 
125 
100.0 
% 
Germany 2 
1.4 % 
11 
7.6 % 
58 
40.0 % 
55 
37.9 % 
17 
11.7 % 
2 
1.4 % 
145 
100.0 
% 
Table 5: Definition of fever: the alleged lower limit 
Frequency 
Percentage  
[37 - 
<38.5 
[38.5-
>39.5   Total 
 Luxembourg 85 
65.4 % 
45 
34.6 % 
130 
100.0 % 
The Netherlands 67 
53.6 % 
58 
46.4 % 
125 
100.0 % 
Germany 71 
49.0 % 
74 
51.0 % 
145 
100.0 % 
Missing value(s) = 1 
Table 6: Definition of fever: the lower limits: reclassified 
p= 0.02 (Chi2 test) 
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Only 9 % (in Germany) to 15 % (in Luxembourg) of the 
respondents consider temperatures inferior to 38°C as a 
fever. 
 
Recategorisation with a cut-off value of a temperature below 
38.5 °C shows that there is a significant difference (p= 0.02) 
between the countries. Pairwise comparisons (see appendix: 
table 25) show that there are significantly more German 
parents who answered that fever correspond to a temperature 
of 38.5 °C or higher compared to the parents of the 
Luxembourgish sample. The German and Dutch respondents 
do not significantly differ. The difference between the Dutch 
parents and the Luxembourgish shows a clear trend for 
Dutch parents to define fever at higher temperatures, but the 
sample was not sufficiently powered to reach statistical 
significance (p=0.056).  
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4.3.2 Defining fever: the upper limit 
 
With regard to the presumed maximum temperature there is 
no significant difference between the three countries. The 
median reported upper limit of a fever is 41°C: about one 
third of the respondents in the three samples considers this 
temperature as the maximum. More than a quarter (in 
Luxembourg and the Netherlands) to a third (in Germany) of 
the interviewed parents think a fever can rise above 41.5°C, 
which remains an overestimation of reality. Only a few 
respondents – about 3 % in the sampled population – believe 
a fever can exceed 42°C.  
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Frequency 
Percentage  <40°C 40.5°C 41°C 41.5°C 42°C 43°C >43°C Total 
Luxembourg 3 
2.4 % 
27 
21.3 
%  
43 
33.9 
% 
20 
15.8 
% 
30 
23.6 
% 
4 
3.2 
% 
0 
0.0 % 
127 
 
The 
Netherlands 
4 
3.2 % 
27 
21.8 
% 
39 
31.4 
% 
19 
15.3 
% 
31 
25.0 
% 
3 
2.4 
% 
1 
0.8 % 
124 
 
Germany 1 
0.7 % 
31 
21.8 
% 
43 
30.3 
% 
16 
11.3 
% 
47 
33.1 
% 
4 
2.8 
% 
0 
0.0 % 
142 
 
Missing value(s) = 8 
Table 7: Definition of fever: the alleged upper limit 
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Frequency 
Percentage  
<40°C-
41.5°C]   
>41.5°C- 
>43°C              Total 
Luxembourg 93 
73.2 % 
34 
26.8 % 
127 
 
The Netherlands 89 
71.8 % 
35 
28.2 % 
124 
 
Germany 91 
64.1 % 
51 
35.9 % 
142 
 
Total 273 120 393 
Missing value(s) = 8 
Table 8: Definition of fever: the upper limit: reclassified 
p= 0.2125 (Chi2 test) 
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4.4 Beliefs about fever  
 
4.4.1 “Combating bacteria” and “sweating out the 
germs”: perceived beneficial effects of fever 
 
The following open-ended question was used to study 
parents´ positive beliefs about fever:  
 
“According to you, can fever be beneficial for the health of 
your child? If yes, why?” 
The following table sums up the most common answers: 
  
Luxembourg 
The 
Netherlands 
Germany  
p$  (N=130) (N=126)  (N=145) 
Fever is useful 
( 
%) 60.5 % 71.4 %  75.9 % 0.09  
Fever is a defence 
mechanism/enhances 
the immune system 
( 
%) 45.4 % 60.3 % 67.6 %  0.0008  
Fever is a sign of 
illness/danger signal 
( 
%) 13.8 % 7.9 %  0.7 % 0.0001  
Table 9: Beneficial effects of fever
  
$
 Chi2 
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Similar percentages (range: 60.5 %-75.9 %) are found in the 
three samples indicating that the majority of the interviewed 
parents agree that fever can be beneficial for the health of 
their child. However, there are significant differences among 
the respondents from the three countries as to what exactly 
they consider useful about fever. Three themes emerged 
from the content analysis of this open-ended question: fever 
as a defence mechanism (theme no. 1), fever as a sign of 
illness or alert (no. 2) enabling parents to monitor the sick 
child, and fever as strengthening the body (no. 3)
23
. To cite 
some examples: 
 
“[fever] interferes with bacterial reproduction, accelerating 
a variety of immune responses.” (sic) (NL, Ephraim no. 1) 
(theme no. 1) 
 
                                               
23  Theme number three was not included in the statistical analysis 
since overlap with theme number one is considerable and the distinction 
between the two was not clear-cut.  
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“Fever kills germs and bacteria” (DE, Dr Graessner no. 5) 
(theme no. 1) 
 
“It is the body’s defence mechanism: it stimulates the 
immune system and strengthens it in the long term.” (DE, Dr 
Steinhaus no. 2) (theme no.’s 1 and 3). 
 
“Fever can indicate serious illness. A fever every now and 
then strengthens the body.” (NL, Diaconessenhuis no. 11) 
(theme no.’s 2 and 3) 
 
Although most answers relate to the modern scientific 
concept of the immune system, quite a few answers evoke 
the ancient folk metaphor of the body as a permeable 
membrane where waste products and bacteria are eliminated 
through the skin with the sweat (see also: Leiser et al., 1996). 
For example:  
 
“[fever] helps sweating out the germs.” (NL 
Diaconessenhuis no. 15) 
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and: “[fever can be beneficial] because the feverish child 
can sweat out the illness” (DE, Dr Köhler no. 6) 
 
In the Netherlands and Germany more than 60 % of the 
parents believe that fever heightens the immune response 
compared to only 45 % of the sample in Luxembourg. After 
exploration, there is indeed a significant difference between 
Luxembourg and the Netherlands, and between Luxembourg 
and Germany (see appendix: table 26). On the other hand, 
the percentage of respondents in Luxembourg who answered 
that fever is useful because it is an alarm signal (13.8 %) is 
significantly greater than in both Germany (0.7 %) and the 
Netherlands (7.9 %) (see appendix: table 29). 
 
As the distribution of educational levels is different in the 
three samples, the educational level of the mother was 
introduced as a covariate in the logistic regression model to 
rule out education as a confounding factor. As can be seen in 
table 10 below, the higher the educational level, the more the 
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respondents assume that fever is part of the immune 
response. 
 
 
Educational level of the 
respondent 
« fever is part of the 
immune response » 
frequency 
percentage No Yes Total 
Primary or secondary education 55 
63.95 
31 
36.05 
86 
 
Technical education 64 
38.79 
101 
61.21 
165 
 
University education 39 
29.32 
94 
70.68 
133 
 
Total 158 226 384 
Missing value(s) = 17 
Table 10: Educational level of the respondent versus the 
assumption that fever is part of the immune response 
p<0.0001 (Chi2 test) 
 
97 
 
 
Nevertheless, the influence of the independent variable (the 
country of the respondent) remained significant in the 
logistic regression models (see appendix: table 27 and 28).  
 
In summary: the majority of the respondents assume that 
fever has some beneficial effect. The respondents from the 
Netherlands and Germany associate fever with positive 
effects on the immune system more often than the 
Luxembourgish respondents, whereas parents from 
Luxembourg consider fever more often as a warning sign 
enabling them to monitor the child. 
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4.4.2.1 (Mis)conceptions about fever: the Luxembourgish 
have more fearful assumptions about fever than the 
German and Dutch caregivers 
 
Two multiple-choice questions in the questionnaire 
addressed this issue: 
 
1. “According to you, can fever in itself, for example 
due to flu, be dangerous for the health of your child? 
If yes, why?” 
2. “Why do you treat fever?” 
 
Parents were allowed to mark as many options as they 
wished. Generally speaking, 81 % of the Luxembourgish 
sample versus about 46 % of both the Dutch and the German 
parents answered that fever as a symptom can be injurious to 
the health of their child. If we assume that injury expected 
from fever is a measure for fear about fever, then the 
respondents from Luxembourg were significantly more 
afraid of fever as a symptom compared to Germany and the 
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Netherlands. The frequency of almost all of the addressed 
misconceptions significantly differed between the countries, 
with higher percentages for each of the beliefs among the 
respondents from Luxembourg compared to the Dutch 
sample, and Germany ranking in an intermediate position. 
The following table summarizes the worries that parents 
have when their children present an elevated temperature in 
descending frequencies.  
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Luxembourg  
The 
Netherlands 
Germany P$  
(N=129) (N=123) (N=145) 
“Fever in itself is 
dangerous”                 
( %)       80.6 % 45.5 %  46.9  % <0.0001 
 
because 
it may 
cause: 
Febrile 
convulsions 
( 
%) 62.8 % 16.1 % 35.2 % <0.0001 
Dehydra
tion 
( 
%) 44.2 % 20.2 % 26.2 % <0.0001 
Death 
( 
%) 36.4 % 20.2 % 19.3 % 0.0015 
Cerebral 
damage 
( 
%) 27.1 % 7.3 % 14.5 %  <0.0001 
Table 11: Alleged dangerous effects due to fever  
$ : Chi² test 
 
 
Pairwise comparisons from a logistic-regression model show 
that percentages of respondents who express fear of febrile 
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convulsions are significantly different in each country pair. 
In descending order of reporting frequency: the 
Luxembourgish parents, then the German parents and finally 
the Dutch parents assume that fever in case of flu is 
dangerous, as it may cause febrile seizures. If the other most 
common alleged injurious effects of fever are analysed, no 
significant differences are found between the Germans and 
the Dutch but the Germans and Dutch both differ 
significantly from the respondents in Luxembourg (see 
appendix: table 30). 
 
The next table summarises the reasons for fever treatment by 
the parents from the three samples in descending order of 
frequency. 
 
  
Luxembourg  
The 
Netherlands  Germany p $ 
(N=130) (N=126)  (N=145) 
Why do you treat 
fever?          
Only to make 
the child feel 
( 
%) 10.0 % 41.3 % 24.1 % <0.0001 
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more 
comfortable 
To make it feel 
more 
comfortable 
( 
%) 59.2 % 83.3 %  66.9 % 0.0001  
To prevent 
febrile seizures 
( 
%) 59.2 % 16.7 % 49.7 % <0.0001 
If not, the fever 
may rise above 
41°C 
( 
%) 33.8 % 15.1 %    33.8 % 0.0005 
To prevent 
dehydration 
( 
%) 33.8 % 13.5 % 23.4 % 0.0007 
To prevent 
brain damage 
( 
%) 18.5 % 7.9 %  12.4 % 0.04 
To prevent 
mental 
confusion 
( 
%) 18.5 % 7.1 % 7.6 % 0.004 
If not, the child 
may die of the 
fever 
( 
%) 13.1 % 4.8 %  10.3 % 0.07 
To treat the 
illness 
( 
%) 33.1 % 15.9 % 15.9 % 0.0004 
Table 12: Reasons to treat fever 
$ : Chi² test 
 
If each country pair is considered separately (see appendix: 
table 31), we find that the number of parents who only ticked 
´discomfort´ as the reason to administer an antipyretic varies 
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significantly between the three countries. In descending 
order of frequency: the Dutch in 41 %, then the Germans in 
24 % and the Luxembourgish in 10 % of cases chose this as 
the only motivation to start fever treatment.  
 
The other listed items in table 11 show a consistent 
significant difference between the parents from Luxembourg 
and the Netherlands, and almost always a significant 
difference between Germany and the Netherlands (see 
appendix: table 31). The German parents do not differ 
significantly from the Luxembourgish ones except in the 
case of the number of parents who state giving antipyretics 
to prevent brain damage, which is greater in the 
Luxembourgish sample. 
 
In general, it can be said that the respondents from 
Luxembourg express the highest number of fearful 
assumptions about fever, the German parents take an 
intermediate position, and the Dutch report the lowest 
percentage of wrong assumptions about fever. In the next 
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paragraph some of the differences will be looked at in more 
detail. 
 
4.4.2.2 Misconceptions about fever: an exploration 
    
Parents worry most about febrile seizures, about fever rising 
above 41°C and about dehydration. Since only about 3-4 % 
of parents in the three samples will have experienced a 
febrile seizure in their children, it is striking that so many 
parents in Luxembourg and in Germany are afraid of it (63 
% and 35 % vs. 16 % in the Netherlands, p < 0.05) or state 
treating a temperature to prevent them (59 % and 50 % vs. 
17 % in the Netherlands, p < 0.05). If fear of febrile 
convulsions is polled against the educational background of 
the respondent, it is found that both respondents with 
university training and those with only primary or secondary 
educational attainment are most likely to express fear of 
febrile convulsions as opposed to respondents with technical 
education.  
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Education of the respondent Fever convulsions 
Frequency 
Percentage  No Yes Total 
Primary or secondary school 45 
52.9 % 
40 
47.1 % 
85 
 
Technical education 113 
68.9 %  
51 
31.1 % 
164 
 
University education 77 
58.3 % 
55 
41.7 % 
132 
 
Total 235 146 381 
Missing values(s) = 20 
Table 13: Fear of fever convulsions versus educational level  
p =0.03 (Chi2 test) 
 
Another eye-catching percentage is the number of parents 
who fear that fever as a symptom of flu may actually lead to 
death: 36 % in Luxembourg, 20 % in the Netherlands and 19 
% of the interviewed German parents believe this is the case. 
The hypothesis that parents with lower education would hold 
this belief more often was studied.  
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Educational level of the 
respondent 
« the child may die 
because of the fever » 
Frequency 
Percentage  No Yes Total 
Primary and secondary school 64 
75.3 % 
21 
24.7 % 
85 
 
Technical education 130 
79.3 % 
34 
20.7 % 
164 
 
University education 90 
68.2 % 
42 
31.8 % 
132 
 
Total 284 97 381 
Missing value(s) = 20 
Table 14: Fear of death due to fever versus educational level of 
the respondent  
p=0.0921 (Chi2 test) 
 
There was no significant association between educational 
level and fear of death, so educational level cannot constitute 
a confounding factor. In fact, the highest percentage of 
parents stating a fever may cause death is found in the 
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category of respondents with a university degree (32 %). 
There is no correlation either between a non-Western origin 
and fear of death caused by fever.   
 
About 27 % of parents in the Luxembourg sample believe 
that fever may cause brain damage, and 18 % give 
antipyretic agents in order to prevent this perceived threat. 
On the contrary, in Germany and in the Netherlands this 
assumption respectively this practice was far less prevalent 
(about 7 to 14 % p < 0.05). No correlation (p=0.20) was 
found between the educational level of the respondent and 
his or her idea that fever is dangerous because of a risk of 
brain damage (table 14). 
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Educational level Cerebral damage 
Frequency 
Percentage  No Yes Total 
Primary or secondary school 70 
82.3 %  
15 
17.7 % 
85 
 
Technical education 143 
87.2 % 
21 
12.8 % 
164 
 
University education 105 
79.6 % 
27 
20.4 % 
132 
 
Total 318 63 381 
Missing value(s) = 20 
Table 15: Fear of cerebral damage versus educational  level  
p=0.20 (Chi2) 
 
The number of participants who stated they gave antipyretics 
to cure the illness gives an indication about the number of 
parents who confound fever as a symptom with fever as the 
illness itself. In Luxembourg 34 % did so, compared to 15 % 
in both the Netherlands and in Germany (p < 0.05). A 
confounding effect of differing distributions of educational 
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levels was excluded: educational degree is not associated 
with this misconception.   
                                    
 
Educational level “Antipyretics as a cure” 
Frequency 
Percentage  No Yes Total 
Primary or secondary school 61 
70.9 % 
25 
29.0 % 
86 
 
Technical education 132 
80.0 % 
33 
20.0 % 
165 
 
University education 111 
83.5 % 
22 
16.5 % 
133 
 
Total 304 80 384 
Missing value(s) = 17 
Table 16: “Antipyretics cure the illness” versus educational 
degree  
p=0.08 (Chi² test) 
 
Although the concerns about fever are basically the same in 
the three study countries, the level of fear of fever, and with 
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it the prevalence of wrong or overrated negative beliefs, is 
clearly related to the study country. The parents from the 
Dutch sample report the lowest frequency of misconceptions 
about fever, and they also show the highest compliance rate 
to the guideline to only administer antipyretics in case of 
discomfort in the child. The respondents from the German 
sample take an intermediate position. Even if the effect of 
educational level is introduced into the statistical models, the 
country effect remains significant.  
This suggests that fever phobia is, to a certain degree, a 
cultural phenomenon.  
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4.5 Fever management 
 
4.5.1 Measuring fever: rectal temperature recording 
prevails 
 
The following multiple-choice questions addressed this 
issue:  
 
“How do you take your child’s temperature?”  
“How many times a day do you measure the child’s 
temperature?” 
“Do you wake a child up at night to take his or her fever?” 
Respondents were encouraged to choose only one option. 
 
In the three countries, rectal temperature recordings prevail. 
57 % of Luxembourgish parents, 58 % of German parents 
and 60 % of Dutch respondents use this method as the only
24
 
                                               
24  In fact, the percentage of people taking rectal temperature is 
even higher, as people who combined for example auricular and rectal 
measurements are not included in this proportion. 
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way to take a fever. Auricular temperature-taking is the 
second most commonly used technique. Oral and axillary 
measurements are very rare in the three samples.  
 
 
 
      Luxembourg 
The 
Netherlands Germany 
      (N=130) (N=126) (N=145) 
How do you measure your child’s 
temperature?          
I don’t measure temperature ( %) 0.0 % 0.8 % 0.0 %  
With a thermometer, rectally  ( %) 56.9 % 60.3 % 57.8 %  
With an auricular thermometer ( %) 16.9 % 27.0 %  22.5 % 
With a thermometer, armpit ( %) 6.9 % 5.6 %  7.0 % 
« Thermo flash » / infrared ( %) 4.6 % 0.0 %  3.5 % 
With a thermometer, orally ( %) 0.8 % 0.0 %  1.4 % 
By touching the forehead ( %) 0.8 % 1.6 %  0.7 % 
More than one way ( %) 13.1 % 4.8 %  7.0 % 
Table 17: Fever measuring device 
 
The following two tables summarize temperature-monitoring 
behaviour of the caretakers.  
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Daily temperature-taking frequency 
Total 
1 fois 
par 
Never  Once Twice 3-5x 
6-
10x 
>10x 
country 
  
  
  
Luxembourg 
  
N 0 0 29 84 15 1 129 
 % per .0 % .0 % 22.5 65.1 11.6 .8 % 100.0 
The 
Netherlands 
N 8 7 44 62 2 1 124 
 % per 6.5 % 5.6 35.5 50.0 1.6 .8 % 100.0 
Germany N 2 2 39 88 9 4 144 
 % per 
country 
1.4 % 
1.4 
% 
27.1 
% 
61.1 
% 
6.2 
% 
2.8 
% 
100.0 
% 
Table 18: Temperature-monitoring frequency 
 
   
Frequency 
Total     
less than 3 
times 
3 or more 
times 
country 
  
  
  
Luxembourg N 29 100 129 
   % per country 22.5 % 77.5 % 100.0 % 
The 
Netherlands 
N 59 65 124 
   % per country 47.6 % 52.4 % 100.0 % 
Germany N 43 101 144 
 % per country 29.9 % 70.1 % 100.0 % 
Table 19: Temperature-monitoring frequency: reclassified 
Chi² test: p< 0.0001 
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The frequency of measuring a child’s fever varies between 
the countries. The median frequency is the same in the three 
countries, i.e. 3-5 times daily in 65 % of Luxembourg’s 
parents versus 61 % of the German and 50 % of the Dutch 
sample. However, after reclassification with a cut-off 
frequency of 3 times, the interviewed Dutch parents turn out 
to measure temperature less often as compared to both the 
German and Luxembourgish sample (see appendix: table 
32). Most strikingly, 8 respondents in the Dutch sample (6.5 
%) stated never taking a temperature, compared to two in the 
German (1.4 %) and none in the Luxembourgish sample
25
. 
On the other hand, 15 parents (11.6 %) in Luxembourg state 
checking temperature between 6 and 10 times daily 
                                               
25  There is a discrepancy between table 13 and table 14. The 
question addressing the fever-measuring method did NOT include the 
option of ´no fever-measuring method´. Most participants probably felt 
compelled to choose between one of the presented options. In the second 
question, which addressed measuring frequency, parents had the option 
to fill in that they measured 0 times per day. This second question 
probably reflects non-measuring behaviour better than the first. 
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compared to only 2 (1.6 %) in the Dutch sample. Only about 
16-17 % of the respondents of the three samples report 
checking their child’s temperature at nights (NS). 
In short, the interviewed caregivers in the three study 
countries all prefer rectal measurements, which reflects the 
core temperature best. Auricular measurements, which are 
more convenient, come second. Parents from Luxembourg 
and Germany take temperature slightly more often than 
Dutch parents. 
 
 
4.5.2 Starting fever treatment: German and Dutch 
parents start antipyretics at higher temperatures than 
parents from Luxembourg 
 
The following multiple-choice question addressed the 
subject of temperature at treatment start: 
“From what temperature would you give your child 
treatment for fever?” 
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The table summarizes the temperature at which parents start 
administering fever- 
lowering medication.  
 
 
Temperature at treatment start   
>=37°C >=37.5°C >=38°C >=38.5°C >=39°C >=39.5°C >=40°C Never Total 
Luxembourg  n  1 8 44 59 14 4 0 0 130 
  
 
%   0.8 % 6.1 % 33.8 % 45.4 % 10.8 % 3.1 % .0 % .0 % 
100.0 
% 
The 
Netherlands n  0 4 19 25 44 15 9 8 124 
  
 
%   0.0 % 3.2 % 15.3 % 20.2 % 35.5 % 12.1 % 7.3 % 6.4 % 
100.0 
% 
Germany n  0 2 18  32  51  31  10  0  144  
  
 
%   0.0 % 1.4 % 12.5 %  22.2 %  35.4 %  21.5 %  6.9 %  
0.0 
%  
100.0 
%  
Table 20: Temperature at treatment start 
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Temperature at start 
of treatment  
    
T > 37°C – 
T< 39°C 
[39°C > 
40°C   
  
  
  
Luxembourg N  112 18 130 
   % per 
country 
86.1 % 13.9 % 100.0 
% 
The N 48 76 124 
   % per 
country 
38.7 % 61.3 % 100.0 
% 
Germany N  52 92 144 
 % per 
country 
36.1 % 63.9 % 
100.0 
% 
 Table 21: Temperature at treatment start after reclassification  
Chi² test: p<0.0001 
 
As can be seen, the median temperature chosen by the 
parents in Luxembourg is 38.5°C (45 %), whereas the 
observed median in the Netherlands and in Germany is 39°C 
(both 35 %). Only very few parents (4 % overall) start 
antipyretics at potentially normal temperatures inferior to 
38°C. If a cut-off value of a temperature below 39°C is 
chosen, a statistically significant difference (p<0.0001) 
between Luxembourg and Germany, and between 
Luxembourg and the Netherlands, is found (see appendix 
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table 7.2.10): the Dutch and German respondents state 
starting treatment at higher temperatures than parents in 
Luxembourg.  
 
Then, the hypothesis that educational level is associated with 
temperature at the beginning of treatment was tested. The 
statistical analysis shows a modifying effect of educational 
level on the temperature at treatment start, meaning that the 
degree of correlation between country and temperature 
varies with the educational level. Education does not 
constitute a confounding variable on the association between 
the dependent and the independent variable (see appendix: 
tables 25 and 26).  
 
  
4.5.3 Fever treatment: Junifen® syrup for kids in 
Luxembourg, paracetamol suppositories for Dutch and 
German kids 
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The following open-ended and closed questions in the 
questionnaire address this issue: 
 
“Which medicine do you use to lower the fever?” 
“How much (mg or ml) per dose?” 
“How often per day?” 
“Do you use an alternating regimen of ibuprofen with 
paracetamol to lower the temperature in your child?” 
“Do you wake your ill child from sleep at night so that fever 
treatment may be given?” 
 
Calculations of single and daily doses are based on the 
indications of amount and frequency of the medication, and 
the weight of the child. 
 
In Luxembourg, the preferred medicine to lower a fever is 
ibuprofen; 89 % of all interviewed parents use it, and for 55 
% of interviewed parents it is their first choice to treat a 
fever. Ibuprofen syrup (Junifen®) is the preferred form (96 
%). The mean dose of ibuprofen administered is 8.4 mg/kg 
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of bodyweight and the mean daily dose is 25.4 mg/kg/24h. 
Aspirin is not used for fever treatment in Luxembourg. 
Paracetamol is given by 85 % of all parents in Luxembourg. 
For 45 % of the participating parents it is their first choice in 
fever treatment. Rectal suppositories (67 %) and syrup (33 
%) are the preferred form to administer paracetamol. The 
mean dose is 13.6 mg/kg of bodyweight and total daily dose 
is 42.4 mg/kg/24 h. Theoretical overdosing of paracetamol, 
defined as a daily dose exceeding 60 mg/kg, was calculated 
in 8 cases (9.6 %) in the Luxembourgish sample. 73 % of 
parents use an alternating scheme of ibuprofen and 
paracetamol. Only 29 % of the parents in Luxembourg wake 
their child at night to give them antipyretics, which is not 
any different from the other two countries.  
 
In the Netherlands, paracetamol is the preferred medicine for 
fever treatment; 98 % of the interviewed parents who state 
using antipyretics
26
 use paracetamol, and for 93 % of parents 
                                               
26  3 respondents state never using any antipyretics. 
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it is the first medicine in fever treatment. 73 % give rectal 
suppositories, and 20 % give paracetamol tablets. The mean 
single dose is 13.1 mg/kg and the daily dose is 35.5 
mg/kg/24h. This is significantly lower than the mean daily 
dose given by the respondents in Luxembourg (see appendix: 
table 28). Theoretical overdosing of paracetamol was 
calculated in 5 questionnaires (6 %). Ibuprofen is given by 3 
% of Dutch parents and aspirin is just mentioned once. No 
parent uses an alternating scheme of an anti-inflammatory 
with paracetamol. 22 % of Dutch parents wake their child at 
night to give fever treatment, which is not different from the 
German and Luxembourgish sample.  
 
The German parents mainly report paracetamol suppositories 
as their first choice and they use slightly higher single doses 
compared to the Dutch caregivers and the ones in 
Luxembourg (15.7 mg/kg compared to 13.5 and 13.1 mg/kg 
respectively, p<0.001). The reported daily dose of 
paracetamol lies in between the doses reported in the two 
other countries (37.6 mg/kg), but comparison to either 
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country does not reach statistical significance (see appendix 
table 7.2.15). Ibuprofen is used by 40 % of the German 
respondents: most administer ibuprofen syrup, but about 18 
% of ibuprofen users state administering suppositories. The 
declared daily dose of ibuprofen is significantly lower than 
the dose which is administered by the parents in 
Luxembourg (18 mg/kg/day versus 25 mg/kg/day). Only 12 
% of the interviewed parents use an alternating scheme of 
two different antipyretics, which is significantly lower than 
the percentage of parents in Luxembourg who engage in this 
strategy. 19 % wake their child at night to give antipyretic 
medicine. 
 
The following table summarizes the findings in the three 
countries: 
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  Luxembourg 
The 
Netherlands Germany p 
First antipyretic 
(total)  N 121 117 141 <0.0001
£ 
  NSAID ( %) 55.4 % 1.7 % 26.2 %  
  Paracetamol ( %) 44.6 % 95.7 % 72.3 %  
 Homeopathy ( %) 0.0 % 1.7 % 1.4 %  
 
AINS+PCM in 
one tablet ( %) 0.0 % 0.8 % 0.0 %  
Total paracetamol 
users  N 103 115 121  
 ( %) 85.1 % 98.3 % 85.8 % <0.0039
£ 
Form of 
paracetamol: Total  N  99  112  115  <0.0001
£ 
  Tablet ( %) 0.0 % 20.5 % 0.0 %   
  Syrup ( %) 33.3 % 6.3 % 18.3 %    
  Suppository ( %) 66.7 % 73.2 % 81.7 %   
Paracetamol dose: 
Total  N 72 89 84  
Single dose of 
paracetamol in 
mg/kg  
mean 
(SD) 13.5(3.7) 13.1(5.0) 15.7(3.9) 0.0001
£ 
Daily dose of 
paracetamol in 
mg/kg/24h 
mean 
(SD) 42.4(16.7) 35.5(17.2) 37.6(17.0) 0.0360
$
  
Paracetamol N 8 5 7 0.7274 
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overdosing (> 60 
mg/kg/24 h) 
 ( %) 6.2 % 4.0 % 4.8 %  
Total Ibuprofen 
users N 108 4 57 <0.0001
£ 
 ( %) 89.3 % 3.4 % 40.4 %  
Ibuprofen dose: 
Total  N 59 2  37   
Single dose of 
Ibuprofen in mg/kg  
mean 
(SD) 8.4(3.5) 7.0(2.8) 7.1(1.6) 0.4763
$
  
Daily dose of 
Ibuprofen in 
mg/kg/24h  
mean 
(SD) 25.5(12.1) 21.0(8.5) 18.0(6.7) 0.0037
£ 
       
Bi-therapy of PCM 
and ibuprofen  N 127 125 142   <0.0001
£
  
Yes ( %) 73.2 % 0.0 % 12.0 %   
Administration of a 
“third” antipyretic  N  15 10 12  
Second brand or 
form of 
paracetamol 
N ( % 
of 
total) 9 (7.4 %) 5 (5.9 %) 2 (1.4 %)  
Second brand or 
form of NSAID 
N ( % 
of 
total) 3 (2.5 %) 0 (0 %) 0 (0 %)  
Homeopathy N(%) 3 (2.5 %) 5 (5.9 %) 10 (7. %)  
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Nightly medication 
(total) N 130 124 142  0.12 * 
Waking the child 
at night for 
antipyretics ( %) 29.2 % 21.8 % 19.0 %    
Table 22: Pharmacological treatment of fever  
* Pearson´s Chi2 
£Freeman-Halton test 
$ Kruskall-Wallis test 
 
The questionnaire on fever treatment included a third space 
where respondents could fill in a third fever lowering 
medicine. The fraction of the respondents who filled in the 
space, would either fill in a homeopathic remedy (as most of 
the German respondents did) or they would fill in a different 
brand name or form of paracetamol (as most respondents in 
Luxembourg did).  
 
In summary, there are marked differences in 
pharmacological fever treatment in the study countries. 
These differences will be discussed in more detail in chapter 
5.  
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4.5.4 Non-pharmacological measures: parents in 
Luxembourg and Germany use more physical methods to 
treat a fever    
 
The following multiple-choice question addresses this 
subject: 
 
“What other measures do you take to treat a high 
temperature in your child?” 
 
Parents were allowed to mark as many options as they 
wished.  
The following table summarizes their answers: 
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Luxembo
urg 
The 
Netherlands 
Germany 
P ($) (N=130) (N=126) (N=145) 
 
    
  
    
Extra  drinks 
  
40.8 % 41.6 %  33.8 % 0.34 
Undress or 
uncover child 
  
66.2 % 49.6 %  22.1 %  <0.0001 
Extra drinks + 
uncover the 
child 
  
28.5 % 
 
23.0 % 
 7.6  % <0.0001 
Ventilate the 
room  
 
40.0 % 46.4 % 43.4 %  0.59 
Tepid bath  
31.5 % 16.0 % 5.2 %  <0.0001 
Wet 
compresses  
32.3 % 9.6 % 69.0 %  <0.0001 
Table 23: What other measures do you take to treat a high temperature in 
your child? 
 $: Chi² test 
 
Mothers in Luxembourg tend to be more careful in 
undressing or uncovering their feverish child in order to 
prevent overheating; about half of the interviewed parents in 
Luxembourg engage in this measure, and German parents 
are least likely to do this. In the sample from the Netherlands 
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and that from Luxembourg, similar rather low percentages of 
respondents (23-28 %) comply with the recommendations to 
both increase fluid intake and to lightly dress or uncover the 
child. German parents only occasionally combine both 
measures (7.6 %). Parents in Luxembourg used significantly 
more physical means such as tepid baths and wet compresses 
to treat the fever compared with the Dutch respondents (see 
appendix: table 39). A majority (69 %) of German 
respondents state using wet compresses (Wadenwickel), 
which is significantly higher compared to the percentage in 
the Luxembourgish and the Dutch sample (see appendix: 
table 39). Dutch parents were least likely to mention either 
bathing or applying wet compresses to lower the 
temperature. Harmful practices, such as alcohol rubs and 
putting on more clothes, were hardly reported in any of the 
samples.  
 
On the whole then, official recommendations such as 
increasing fluid intake, dressing lightly or uncovering the 
child and ventilating the room are observed by a minority of 
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all the interviewed parents. Parents in Luxembourg and 
Germany are more likely than Dutch parents to mention any 
physical therapy such as tepid baths or compresses as a 
fever-lowering strategy.   
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5. Conclusions, discussion and limitations of the study 
 
´Fever´ as the presenting problem is a frequent reason for 
consultation in paediatric care. ´Fever phobia´, i.e. all the 
fears and misconceptions parents have about fever, seems to 
be a universal phenomenon, at least in the Western and 
Arabic world, but there is hardly any literature on the 
prevalence of ´fever phobia´ in Northern European countries. 
This thesis therefore reports of a health centre-based 
convenience sample questionnaire survey which allowed to 
analyse and compare parental beliefs about childhood fever 
and its management in children up to 8 years of age who 
consult for a fever or an infectious disease in three 
geographically close but culturally different countries in 
Europe: Germany, the Netherlands and Luxembourg. In the 
next section hypotheses will be formulated to account for the 
differences found between these three countries and the data 
will be compared to fever phobia surveys in other countries. 
In the last section of the chapter the study limitations will be 
discussed. 
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5.1 On fever definition 
 
Half of the interviewed German parents state that fever is a 
temperature of 38.5°C or more which is significantly higher 
than in the Luxembourgish sample. Parents in the 
Netherlands also tend to define fever a little higher compared 
to parents in Luxembourg but the sample was not 
sufficiently powered to reach statistical significance 
(p=0,056). This relatively elevated definition of fever is 
significantly higher than median temperature definition in 
the literature. One possible explanation would be that Dutch 
and German mothers tend to make a distinction between 
´fever´ and ´elevated temperature´ (cf. verhoging 
respectively erhöhte Temperatur). With this last entity they 
signal fever below 38.5°C. This hypothesis needs further 
validation. The median of 38°C for the lower fever limit 
found in Luxembourg equals data from parental surveys in 
other countries (Al-Eissa et al., 2000; Blumenthal, 1998; 
Karwowska et al., 2002; Mendez-Gonzalez, 2004). Only 9 % 
(in Germany) to 15 % (in Luxembourg) of the respondents 
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consider temperatures inferior to 38 °C as a fever, which is 
less than in most other cited studies where grossly one third 
(range: 26-48 %) of parents defines fever as temperatures 
below 38°C (Al-Eissa et al., 2000; Betz and Grunfeld 2006; 
Blumenthal, 1998; Crocetti et al., 2001; Karwowska et al., 
2002; Kramer et al., 1985; Matziou et al., 2008; Mendez-
Gonzalez, 2004).  
When putative upper limits of fever are considered we find 
that only few respondents - about 3 % in the sample 
population - believe a fever can exceed 42°C. This is in 
contrast to other studies where researchers found 15-25 % of 
parents to believe that fever rises above 42°C (Al-Eissa et 
al., 2000; Kramer et al., 1985). Does this mean that the 
surveyed population knows about the self-limitedness of 
temperature rising? Or do they assume that they successfully 
prevent the fever from rising above 42°C because they 
administer antipyretics?   
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5.2 On the beneficial effects of fever  
 
Parents in the three countries are equally convinced that 
fever has its beneficial effects, though they differ in which 
aspect they find useful about a fever. German and Dutch 
parents link fever more often with positive effects on the 
immune system, whereas parents from Luxembourg consider 
fever more often as a warning sign enabling the parent to 
monitor the child. The fractions of German and Dutch 
parents who believe that fever is a helpful bodily mechanism 
to fight disease are similar to the percentage reported in 
Switzerland (54 %) and in Israel (60 %) (Mendez-Gonzalez, 
2004; Sarrell et al., 2002). No other survey specifically 
addressed this issue. Do Dutch and German physicians 
explain this association to parents? Is it popular knowledge? 
The positive effect of fever on bodily defence mechanisms is 
specifically mentioned in the Dutch general practitioners´ 
association’s patient handout on ´fever in children´, which is 
readily available in each waiting room. This might be a 
significant knowledge source for the Dutch respondents.  
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In Germany, health care is characterized by a high 
incorporation and acceptance of alternative and 
complementary medicine. Complementary and alternative 
medicine like homeopathy and anthroposophy challenge the 
mainstream perception of fever, i.e. fever as a state in which 
the body is under assault by foreign forces, bacteria and 
viruses. Instead, complementary medicine offers more 
positive connotations of fever: both aforementioned 
traditions underscore the positive function of fever as a 
´training´ of the body’s immune system, and anthroposophy 
in particular underscores the possibilities of fever and 
childhood illness in general to induce developmental change 
in the child (Staal, 2007; Städler-Friedman, 2004). These 
positive connotations of fever have not been explicitly 
addressed in the questionnaire but they might indeed 
influence the message given by German health professionals 
to the parents and mitigate parental fear of fever. 
Nevertheless, because of the abundance of general and 
specialist care, it is unlikely that Germans will be as non-
interventionist as the Dutch. 
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5.3 On fever myths  
 
The parents from the Netherlands included in our survey 
seem to be the least fever-phobic and they are the least 
interventionist in fever treatment. The participants from 
Luxembourg score highest on wrong and fearful perception 
of fever and are most aggressive in fever management. The 
German participants in the study hold an in-between 
position: their answers on the inherent dangers of fever were 
more like the ones from Dutch parents, whereas their 
motivation to start fever treatment was more like the answers 
for the Luxembourgish sample.  
 
The percentages of parents in Luxembourg who consider 
fever to be dangerous because of cerebral damage (27 %) are 
similar to those found in Switzerland (Mendez-Gonzalez, 
2004), Canada (Kramer et al., 1985), the USA (Crocetti et 
al., 2001; Schmitt, 1980; Stephenson et al., 1988), the Arab 
Emirates (Betz and Grunfeld, 2006) and Israel (Sarrell et al., 
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2002). The percentages found in the Dutch sample (7 %) are 
far lower than in any other study. 
The respondents from the German and Luxembourgish 
sample were most concerned about the occurrence of febrile 
seizures. This is striking because only a minority of parents 
will have experienced them in their children. About 2 to 5 % 
of all the children will have a fever convulsion at least once 
in their life. Convulsions occur predominantly in children 
between 6 months and five years old (Berger et al., 2008; 
Van Stuijvenberg et al., 1998). Although febrile convulsions 
are terrifying to parents, they do not cause any neurological 
or developmental disabilities and typical fever convulsions 
are not associated with epilepsy later in life. Most parents 
fear fever convulsions when high fever persists, but half of 
the convulsions occur at the beginning of a fever (Berger et 
al., 2008). Placebo-controlled trials have failed to 
demonstrate a preventive effect of antipyretic treatment with 
ibuprofen during fever on the number of recurrent febrile 
seizures (e.g. Baumann and Duffner, 2000; Strengell et. al., 
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2009; Van Stuijvenberg et al., 1998). This is probably due to 
the fact that convulsions tend to occur when at the beginning 
of a fever episode the temperature rapidly rises. This initial 
phase is often unnoticed by parents.  
A high level of concern for fever convulsions is not unique 
to Luxembourg (63 %) and Germany (35 %), though. 
Respondents from surveys in the UK (Blumenthal, 1998) 
and in Canada (Karwowska et al., 2002, Kramer et al., 1985) 
and Saudi Arabia (Al-Eissa et al., 2000) express equally high 
levels of fear of convulsions. A recent Swiss survey found 
lower numbers (29 %) of respondents to express this fear 
(Mendez-Gonzalez, 2004). The Dutch are least afraid of 
fever convulsions compared to international literature. They 
seldom consider antipyretics for prevention (about 17 %) 
which is in line with health care practitioners´ 
recommendations. The difference between German and 
Luxembourgish caregivers on the one hand and Dutch 
parents on the other hand is striking. Is this fear of 
convulsions and its unproven preventive strategy 
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systematically taught by paediatricians, who often share this 
fever myth with their patients (May and Bauchner, 2002) or 
is it just a popular belief? It would be interesting to question 
the physicians of the participating practices about this issue 
to see whether their answers correlate with the parental 
answers. 
The relatively high percentage of Dutch parents who chose 
´discomfort´ as the only reason to administer an antipyretic 
(41 %), in line with international guidelines on fever 
management, might suggest that the Dutch general 
practitioners´ guideline on childhood fever does influence 
parental attitude. 
 
One possible explanation for the greater German and 
Luxembourgish fever phobia could be found in the liberal 
health system of these countries. The Luxembourgish and 
German paediatricians might actually have a financial 
interest in their fever-phobic parents since this parental 
attitude leads to more consultations and thus significantly 
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increases their income. By contrast, Dutch general 
practitioners have a bigger patient population to serve, and 
have less gain in doing repetitive consultations: they have an 
interest in reducing redundant consultations by educating the 
parents about fever myths. One of their employed strategies 
is having the information leaflets on common health 
problems readily available in their waiting rooms. 
 
In sum, parents from Luxembourg significantly report the 
highest frequency of misconceptions about fever. Still, 
percentages in Luxembourg and Germany do not exceed 
percentages on specific items found in other studies about 
fever phobia. The Dutch seem to be less fever-phobic 
compared to parents from other countries. One example of 
how structural factors might heighten fever phobia in 
Luxembourg and Germany to the expense of the Netherlands 
is the liberal health care system of the former two countries 
with the associated fee for service, and the relatively greater 
concentration of physicians compared to the Netherlands.  
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5.4 On fever measurements 
 
Temperature recordings are more or less the same in the 
three countries: rectal temperature taking prevails. Mendez-
Gonzalez (2004) finds similar percentages on rectal and 
auricular measurements in her Swiss survey, whereas Greek, 
British and Arab parents seem to favour axillary 
measurements (Betz and Grunfeld, 2006; Blumenthal, 1998; 
Matziou et al., 2008).  
The data on temperature monitoring devices in the study 
countries are quite in line with medical literature which 
indicates that rectal measurements with analogous or digital 
rectal thermometers optimally reflect core temperature. 
Measuring by touching the forehead is a good screening tool 
since temperatures above 38.9°C are rarely missed. Armpit 
as well as oral measurements underestimate temperature 
between 0.5 and 1.5 °C. Infrared tympanic ear measurements 
differ slightly from rectal temperatures (mean: 0.29 °C), 
making them inapt if exact measurements are required. 
Nevertheless they have a couple of advantages compared to 
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the rectal thermometer, being less time consuming, more 
hygienic and less uncomfortable (Berger et al., 2008; Craig 
et al., 2002). 
 
Although the median frequency is the same in the three 
countries, i.e. 3-5 times daily, Dutch parents measure fever 
less often than the respondents from Luxembourg and 
Germany. The German and Luxembourgish monitoring 
behaviour is less excessive compared to data from surveys 
from, for example, the United States or Canada, respectively, 
where Crocetti et al. (2001) report that 52 % of caretakers 
take fever at least hourly and Karwowska et al. (2002) report 
a median of 6 times. Only about 16-17 % of the respondents 
of the three samples report checking their child’s 
temperature at night. These percentages are lower than those 
found in the literature as well (45-63 %) in Israel or in the 
USA, respectively (Sarrell et al., 2002; Schmitt, 1980). 
 
No uniform agreement or evidence exists on how often to 
check a child’s temperature during an illness. Crocetti and 
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Serwint (2005), just as Berger et al. (2008), propose that 
once or twice a day is sufficient to document the presence 
and duration of fever in a child older than three months with 
a normal activity level. The Dutch respondents come closest 
to this recommendation. 
 
 
 
5.5 On starting fever treatment 
 
Luxembourgish parents start fever treatment earlier than the 
Dutch and German interviewees: at or below 38.5°C 
compared to above 39°C in the Netherlands and Germany. In 
fact, in no other survey on parental fever management do 
parents start at higher temperatures than the respondents 
from the German and Dutch sample of our survey. The 
Luxembourgish median temperature at treatment start 
(38.5°C) equals the Swiss median temperature (Mendez-
Gonzalez, 2004).  
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Only very few parents (4 % of the overall sample) start 
antipyretics at potentially normal temperatures inferior to 
38°C. This percentage is considerably lower than the ones 
cited in the international literature on this issue: about one 
quarter (extremes: 5 %-65 %) of parents start giving 
antipyretics at temperatures lower than 38°C in both Anglo-
Saxon and Arabic countries and Greece (Al-Eissa et al., 
2000; Betz and Grunfeld 2006; Blumenthal, 1998; Crocetti 
et al., 2001; Karwowska et al 2002; Kramer et al., 1985; 
Matziou et al. 2008; Walsh and Edwards, 2006). 
It is striking that 7 % (9 respondents) of the Dutch sample 
state never to treat a fever with medication. Three Dutch 
parents independently barred the whole page 3 of the 
questionnaire and wrote: “no medicine, just let the disease 
run its course
27
.” Does this attitude reflect a bigger 
conviction of the self-healing power of the body and a belief 
in the positive effects of fever on the disease course? Does 
this behaviour just reflect the lower level of fever phobia? Is 
                                               
27  “geen medicijnen, gewoon uitzieken”.  
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this attitude the result of the uniform message given by 
Dutch general practitioners and their information leaflets? Or 
does this attitude emanate from a Calvinist ethic in which 
suffering is not seen as a problem that necessarily needs to 
be suppressed
28
?  
Of course the higher level of fever phobia in the 
Luxembourgish sample will lead to a lower fever treatment 
threshold. And it goes without explaining that if German and 
Dutch parents are more aware of the beneficial effects of 
fever, they start treatment at higher temperatures to take 
advantage of these perceived beneficial effects. However, 
there is probably more to this logic. Not only do Dutch and 
German parents administer antipyretics at higher 
temperatures, they also administer less medicine. Thus, the 
cure is mainly expected to come from the ´inside´, from the 
body itself, whereas in Luxembourg the cure is believed to 
be an external intervention: it is the medicine which carries a 
physician’s blessing, a healing promise that is going to cure 
                                               
28  Cf: the bigger acceptance of labour pain in the Netherlands. 
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the sick child. Indeed, the belief that antipyretics actually 
cure the illness is the most prevalent among the respondents 
from Luxembourg. Thus, fundamentally different views of 
the sick body seem to be at stake here: the body as self-
regulating, versus the body needing external intervention to 
find back its balance.   
 
 
5.6 On fever treatment 
 
Fundamentally different pharmacological fever treatment 
practices exist, and again it is Luxembourg´s practices 
clashing with German and Dutch fever management 
practices. One remark has to be made here: the calculation of 
single doses and daily doses of the different remedies was 
only based on a subgroup-analysis of the respondents, since 
about 40 % of them failed to give exact indications about 
dose and frequency. This may reduce the validity of some of 
the conclusions. 
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In the Netherlands and Germany paracetamol suppositories 
are the preferred medicine. In Luxembourg it is ibuprofen 
syrup, paracetamol suppositories and syrup, as well as 
combinations of these that are commonly used to treat a 
fever.  
The daily paracetamol dose administered by caregivers in 
Luxembourg of our sample was significantly higher than in 
the Dutch sample (42 mg/kg of bodyweight compared to 35 
mg/kg p<0.05). This is even more remarkable if we consider 
that paracetamol is only a second-line treatment, after 
ibuprofen. Higher-than-recommended doses (>60 mg/kg/24 
h) were also more often reported in the Luxembourgish 
sample.  
Only a fraction (12 %) of the interviewed German caregivers 
practice combination therapies of an anti-inflammatory and 
paracetamol, and none in the Netherlands. This is in sharp 
contrast to Luxembourg where 73 % of the interviewed 
caregivers engaged in this strategy, a result that even 
outreaches percentages reported by other Western countries 
(Charkaluk et al., 2005; Crocetti et al., 2001; Diez Domingo 
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et al., 2001; Walsh, 2007b; Walsh and Edwards, 2006; 
Wright et al., 2007). Ibuprofen thus is the preferred 
antipyretic in the Luxembourgish sample. Indeed, the 
consumption of ibuprofen in the paediatric population in 
Luxembourg is considered to be by far the highest in 
comparison to any other European country (personal 
communication by Ratiopharm-Luxembourg).  
Ibuprofen is used by 40 % of the German respondents, and in 
smaller doses than the Luxembourgish respondents: most 
administer ibuprofen syrup and 18 % of ibuprofen users state 
administering suppositories. However, the latter originate 
exclusively from the same paediatrician. Ibuprofen 
suppositories have only been on the market recently, so this 
percentage may be on the rise.  
Since ibuprofen was not registered for fever treatment in 
children in the Netherlands during the study period, only 
very few parents (4 %) report its use for fever. The number 
of ibuprofen users in the Netherlands is likely to be on the 
rise in the mean time: although the new general 
practitioners´ guideline compared to the older one (Berger et 
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al., 2008; Boomsma et al., 2003) on fever in children still 
explicitly advises against ibuprofen, it now presents a dosing 
table in its appendix.   
 
The fraction of the respondents who filled in a ´third´ 
antipyretic, would either fill in a homeopathic remedy (as 
most of the German respondents did) or they would fill in a 
different brand name or form of paracetamol (as most 
respondents in Luxembourg did). The answers give an 
impression of how many people do not realize that for 
example paracetamol is commercialized under numerous 
brand names, especially in Luxembourg where as many as 6 
pediatric spécialités exist
29
. On top of this, numerous over-
the-counter combination cold remedies exist that contain 
paracetamol as well. This reality augments risks of toxic 
                                               
29  These were in 2008: Perdolan (suppositories, tablets and 
syrup), Curpol (sirup), Ben-u-ron (suppositories and tablets), 
Paracetamol-Ratiopharm (suppositories and tablets), Dafalgan 
(suppositories, tablets and syrup), and Afebryl (suppositories). Moreover 
certain antitussive syrups and cough suppositories contain paracetamol. 
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events. The answers to this question also give an impression 
of the popularity of homeopathic fever remedies in 
Germany, probably reflecting the bigger acceptance of 
alternative medicine in Germany. Unfortunately the 
questionnaire did not include any explicit questions on 
homeopathic treatments so that real use of homeopathy in all 
of the samples is likely to be underreported.  
 
Only a small fraction (19-29 %, no significant difference) in 
the survey report waking feverish children up at night to give 
fever medicine, which is certainly lower than percentages 
reported by authors from Saudi-Arabia, Canada, the USA 
and Israel which vary between 53 and 92 % (Al-Eissa et al., 
2000; Crocetti et al.,2001; Kramer et al., 1985; Sarrell et al., 
2006; Schmitt, 1980; Tessler et al., 2008).  
 
Although not formally tested here, we know that most 
antipyretic medication schemes, including the infamous 
alternating therapy with ibuprofen and paracetamol, are 
passed down from physicians to parents. Parents in 
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Luxembourg voluntarily embrace this alternating scheme. 
Yet, are they to blame for these aggressive treatment 
strategies in Luxembourg if it were  physicians who taught 
them to do so (Diez Domingo et al., 2001; Mayoral et al., 
2000; Wright and Liebelt, 2007)? 
Do caregivers from Luxembourg expose their children to 
bigger risks than German or Dutch parents? And why would 
the parents from Luxembourg focus so much on medicine 
for fever treatment? In paragraph 5.7 some data on the 
paracetamol versus ibuprofen debate will be presented. In 
paragraph 5.8 a hypothesis will be formulated to the second 
question. 
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5.7 Paracetamol, ibuprofen or both?  
 
Recent surveys from many parts of the Western world show 
that although paracetamol is still the most used antipyretic, 
bi-therapy combining paracetamol and ibuprofen is 
increasingly practiced (Ashley et al., 2007; Betz and 
Grunfeld, 2006; Charkaluk et al., 2005; Crocetti et al., 2001; 
Diez Domingo et al., 2001; Walsh and Edwards, 2006).   
This alternating regimen is subject to ongoing debates 
because sound evidence for the superiority and safety of this 
rationale versus classic monotherapy with either agent alone 
is lacking (Berger et al., 2008; Mayoral et al., 2000; Miller, 
2007; Nablusi et al., 2006; Shortridge and Harris, 2007). 
 
Both paracetamol and ibuprofen work by inhibiting the 
synthesis of prostaglandins, both are metabolised in the liver 
and excreted in the urine and both are effective antipyretics 
and safe in children. Adverse effects of paracetamol include 
hepatotoxicity. A risk for liver failure in children may occur 
at a daily administering dosage of 90-140 mg/kg of 
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bodyweight (Van Loenen et al., 2009). Adverse effects of 
ibuprofen include liver and kidney dysfunction especially in 
dehydrated or malnourished children (Armengaud et al., 
2005; Van Loenen et al., 2009). Most noteworthy, it carries 
slightly more gastrointestinal side effects than paracetamol: 
even single doses may lead to gastric bleeding necessitating 
hospitalisation (Berezin et al., 2007). Ibuprofen might lead to 
longer and slightly quicker reduction of fever and discomfort 
compared to paracetamol (Clark et al., 2007; Kauffman et 
al.,1992; Nablusi et al., 2006) although a systematic review 
of 11 randomized controlled trials did not find any 
significant difference (Goldman et al., 2004). 
 
A recent randomized controlled trial of paracetamol versus 
ibuprofen versus both in 464 children showed that the 
combination group had faster and lower mean temperatures 
on day 1 to 3 (Sarrell et al., 2006). Some children 
experienced transient elevations in kidney or liver function 
tests but after 14 days there was no difference between the 3 
groups. Although most children will not show any ill effect 
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from a regimen of alternating antipyretics, the potential for 
caregivers´ confusion, dosing errors, and hence for 
intoxications is increased because of complicated dosing 
schemes
30
. Indeed, concern about intoxications due to dosing 
errors seems to be appropriate since the incidence of 
overdosing has been reported to be on the rise (Crocetti et 
al., 2001; Bilenko et al., 2006; Walsh and Edwards, 2006). In 
sum, the alternation of antipyretics probably procures 
slightly lower mean temperatures but it increases the risk of 
dosing errors and side effects. These risks are probably only 
minor but on a population base they cannot be neglected. 
Moreover, treating an elevated temperature should not be a 
goal in itself; an aggressive fever management approach may 
wrongfully suggest to the parents that fever is a grave 
situation.    
 
                                               
30  Paracetamol: 10-15 mg/kg per dose, max. 60 mg/kg/day for 
paracetamol with intervals of minimum 4 hours. Ibuprofen: 5-10 mg/kg 
per dose, max. 30 mg/kg/day with minimum intervals of 6 hours 
(Farmacotherapeutisch kompas 2008). 
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5.8 On the consumption of medicine: Catholicism versus 
Protestantism? 
 
It seems to be logical that a heightened level of fever phobia 
as in Luxembourg is correlated with a higher consumption of 
antipyretics. The physicians’ influence on antipyretic 
consumption has been cited above. Moreover, health care 
systems where non-urgent consultations for children are 
straightforward such as in Luxembourg and Germany, 
actually produce antipyretic-consuming children. Even 
though a physician might decide for a ´wait and see attitude´ 
after a fever-related consultation, there is a pressure to 
prescribe something. The reflex that “fever = seeing a 
paediatrician = medicines” leads to a vicious circle where the 
physician prescribes because he thinks the patient expects it, 
and the patient expects it because he is used to getting a 
prescription (Britten and Ukoumunne, 1997). This habit 
leads to a learning effect for parents who wrongfully assume 
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that the antipyretics have cured the illness after several days 
of antipyretic administration.  
We wonder whether there are other factors at issue that could 
help explain why the Luxembourgish sample reports such 
high doses of different antipyretics. In paragraph 5.2 it was 
hypothesized that parents in Luxembourg might have a 
different concept of the sick body, namely a body that can 
only regain health by external intervention, while Dutch and 
German parents seem to trust more in natural healing 
processes. One fundamental difference between Luxembourg 
(including its numerous Portuguese, Italian and French 
immigrants) on the one hand, and Germany and the 
Netherlands on the other hand is that the former is basically 
a catholic society, compared to the more mixed, protestant 
and catholic society of the latter two countries. As discussed 
in paragraph 2.1, medical consumption in Europe can be 
classified according to the Protestant versus Catholic divide 
(Kooiker and Van der Wijst, 2004).      
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This classification is mirrored in Fainzang’s medical 
anthropological analysis (2001) based on observation in 
Catholic, Protestant, Muslim and Jewish communities within 
France (with Catholicism being the dominant religion and 
making up the majority of her study objects´ religious 
orientation). Among the protestants, she observes a greater 
reticence towards medication, a tendency to diminish doses 
and number of pills prescribed out of a concern for 
interactions and side effects, a tendency to auto-medicate, a 
use-up of leftover boxes, and a greater use of homeopathic 
medicine. Moreover, her Protestant participants were more 
active in the decision-making process together with their 
doctor and questioned him or her more on therapies. On the 
other hand, the Catholic tended to increase prescribed doses, 
to mix a bigger number of different pills, they did not like to 
auto-medicate without a doctor’s advice, and were less 
willing to be engaged in the decision-making process, but 
instead preferred the physician to take decisions, and hence, 
to take responsibility for them. 
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It is thus not unimaginable that the habit of parents in 
Luxembourg to administer larger amounts of different 
antipyretics has to be seen in the light of the overall bigger 
pharmaceutical consumption of Catholic countries. 
 
 
5.9 On non-pharmacological interventions 
 
Parents in Luxembourg and Germany use more physical 
methods for antipyresis than Dutch parents. It seems to be 
counterintuitive that the Dutch do not make use of these non-
pharmacological and inexpensive measures. Does this 
attitude again reflect the lower level of fever phobia of the 
Dutch, or does it point to a high level of adherence to the 
Dutch guideline on fever that advises against it? Could it 
point to a certain degree of negligence towards the symptom 
of fever?  
In general, other measures such as increasing fluid intake, 
ventilating the room and dressing the child lightly are not 
respected by the majority of parents in the three samples. 
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This is in line with findings from other countries (Al-Eissa et 
al., 2000; Karwowska et al., 2002; Matziou et al., 2007; 
Mendez-Gonzalez, 2004; Taveras et al., 2004). 
A majority (69 %) of German respondents state using wet 
compresses (Wadenwickel). This seems to be a typical 
German practice since the percentage is by far the highest in 
the study countries. One anecdotal practice, cited by a 
handful of Dutch and German caregivers, consists of putting 
on socks drenched in lemon juice to combat fever. This 
practice probably stems from anthroposophic medicine (see 
for example Staal, 2007:7).  
 
 
5.10 Strengths and limitations of the study 
 
This study has a number of strengths and limitations, several 
of which have already been mentioned in other chapters. In 
this last paragraph some methodological limitations as well 
as their consequences for validity will be discussed. 
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As far as we are aware, this is the first study comparing fever 
phobia and fever management in three different North 
European countries using the same research tool. The 
outcome within each country shows considerable internal 
consistency; the country sample with the lowest score on 
wrong or fearful assumptions about fever is also the one that 
is least interventionist in fever management, and vice versa.  
 
As has been postulated, these transnational differences in 
fever management and in lay perception of fever can 
probably be explained by interrelated cultural and structural 
factors. In chapter two (and five) a somewhat anecdotal 
overview of these factors has been presented. I am aware 
that reality in the three presented countries is more 
complicated and diverse, not in the least because of growing 
heterogeneity within both populations. Moreover, cultures 
are dynamic and open systems. Changing lifestyles and 
secularisation in the Netherlands will lead to less acceptance 
of pain and suffering just as Luxembourg and Germany, 
driven by ever rising health care costs, are making efforts to 
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promote cost containment strategies by developing 
guidelines and, for example, by stimulating the prescription 
of generics.  
Moreover, the structured nature of the study unfortunately 
did not allow to test for these hypothetical cultural and 
structural links. It would have been interesting, for example, 
to have the participating physicians fill in the same 
questionnaires as their patients as this would have made a 
stronger point for the cultural link. In the light of our 
hypotheses some explicit questions on homeopathic or other 
alternative treatments could have been included, as well as 
explicit questions about the notion of the self-limitedness of 
childhood diseases which could have made a stronger point 
for the supposedly Dutch strategy of ´uitzieken´ (letting the 
disease run its course). More qualitative research with in-
depth interviews of core informants including both health 
care personnel and parents from the general population (in 
contrast to the consulting population in this study) is needed 
to give a more balanced picture.  
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The research project has some important methodological 
limitations. Some remarks can be made on the questionnaire 
that was used. First of all, it was based on several other 
questionnaires on the same research topic, some of them 
properly validated. The version we used was not specifically 
validated before its use. One specific question may have led 
to misunderstanding (although the ten mothers in the 
preparation phase did not experience it that way). The 
question “Do you think that fever, for example in case of flu, 
might be dangerous for the health of your child?” was 
formulated that way to avoid confusion between the disease 
and the symptom of fever. However, it is clear that this is a 
double question and some people might consider the flu to 
be dangerous as well. Strictly speaking, in case of a ´yes´, we 
cannot discern between fear of fever or fear of flu.    
Moreover, there is no information about protocol adherence 
of the nursing staff or secretary who distributed the forms. 
Did they ask consecutive consulting parents about 
participation in the study, did they select them ´at random´ or 
did they select certain parents? Although the staff was 
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uninformed about the main study theme, namely fever 
phobia, they might have distributed questionnaires more 
eagerly to noteworthily worried parents, thus introducing a 
selection bias. For the Dutch sample, it is difficult to assess 
how the general practitioners system, where the assistant 
may decide whether one gets an appointment at all for a 
specific complaint, has filtered or selected fever-phobic 
parents for the questionnaire study. Are Dutch caregivers 
that manage to get an appointment and thus risk being 
enrolled in the survey more or less worried than those who 
do not get an appointment?  
In general, we need to realize that the results of the survey 
refer to consulting parents in each of the countries, but 
barriers to consultation are put up to a different degree 
depending on the country. 
Another methodological imperfection is the absence of data 
on the number of parents who did not consent to 
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participation nor about their motivation
31
. Are people of non-
Western origin or lower education less inclined to participate 
out of shame for giving ´wrong´ answers? Did the fact that 
there was a Portuguese translation but none in Turkish or 
Berber lead to a different selection bias in the Netherlands 
and Germany compared to Luxembourg? The somewhat 
unbalanced distribution of educational level of the 
respondents did not seem to constitute a confounding factor 
but maybe not all possible confounders have been properly 
examined.  
One of the possible confounders is the caregivers’ migratory 
status. Which factor is more strongly associated with fever 
perception and attitude: the country of origin of the caregiver 
or the experiences with health care personnel and peers in 
the country of residence? This question is particularly 
relevant for Luxembourg since it has the most heterogeneous 
population and ditto sample. We wonder whether the former 
                                               
31  Other studies generally achieved a participation rate of close to 
100%. 
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Italian migration to Luxembourg (now third generation 
Italians with predominantly Luxembourgish nationality) and 
the more recent Portuguese immigrants might have conferred 
Luxembourg a touch of Mediterranean culture. 
Unfortunately, Italian descent of Luxembourgish parents was 
not a feature included in the questionnaire. For this reason 
and since heterogeneity was considered too big and numbers 
of different European and international regions would have 
become too small to draw any meaningful conclusions, it 
was decided not to include ´the country of origin´ in the 
logistic regression analysis.  
 
The last methodological flaw is the selection procedure of 
cooperating medical centres. As they were not completely 
chosen at random, the survey has to be classified as a 
convenience sample.   
 
These methodological limitations may have lead to several 
selection biases and thus result in problems with the external 
validity – the generalizability of the findings for the 
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populations in the three countries. We tried to include 
parents from different settings (geographical, socio-cultural 
and level of care) but it is impossible to prove that these 410 
people are representative of the three populations. The 
included numbers were big enough to find several 
statistically significant differences, but there are some 
possible selection biases that can have influenced the 
outcome in different ways. For example the geographical 
situation (i.e. the classification urban/inner-city-suburban-
rural) of the participating medical centres was not well-
balanced among the three study groups: the German sample 
included more rural practices, and the Dutch sample 
included more inner-city and urban medical centres. 
Although no link between geographical location of a 
doctor’s practice and the level of fever phobia is established 
in the literature, a possible bias from this aspect cannot be 
ruled out completely. Moreover, the distribution of general 
practices versus paediatric recruitment sites in Luxembourg 
and the Netherlands does not represent the consulting reality 
of either country; in fact, relatively more parents in 
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Luxembourg consult paediatricians, and relatively more 
Dutch parents will consult general practitioners. We 
hypothesize that this last selection bias is likely to have led 
to an underestimation rather than to an overestimation of 
differences between Luxembourg and the Netherlands, since 
the most worried parents in either country will put more trust 
in their paediatrician than in their general practitioner.  
 
 
In conclusion, this survey in three European countries 
indicates that fever phobia is present to a greater or lesser 
extent and it has produced several interesting insights about 
cross-cultural differences on parental fever perception and 
fever management that need further validation and 
evaluation.  
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6. Summary 
 
6.1 Summary  
 
Fever phobia, that is, the misconceptions and fears of 
potential consequences parents have about fever, has a high 
financial, psychological and medical cost. It seems to be a 
universal phenomenon reported in many parts of the 
Western, Arabic and Mediterranean world. However, data on 
Northern European countries are scarce on this issue. This 
paper reports of a health centre based survey which allowed 
to analyse and compare parental beliefs about childhood 
fever and its management in three geographically close but 
culturally different countries in Europe: Germany, the 
Netherlands and Luxembourg. Fever management is defined 
as all the actions taken to measure and treat a fever. 
In the first chapter, evidence-based data on fever and its 
management are presented briefly, together with an overview 
of the international literature on fever phobia. A socio-
cultural description of illness behaviour and health care 
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systems in the three study countries is presented in chapter 
two, serving as a hypothetical explanatory framework to 
account for differences in fever perception and management 
between these countries. Methodology is described in the 
third chapter. 
 
The results from the study showed big differences between 
the countries. The parents from the Luxembourgish sample 
turned out to have significantly more misconceptions about 
fever, recognized the link with the body’s defence system 
less, started fever treatment at lower temperatures, and gave 
more medicine, with a preference for ibuprofen which was 
often alternated with paracetamol. The Dutch participants 
turned out to be the least fever-phobic. This attitude was 
reflected in their less interventional fever management with a 
high percentage of caregivers who state treating fever only in 
case of discomfort. The German respondents take an in-
between stance; although the number of misconceptions 
about fever is similar to the Luxembourgish one, their 
management is less aggressive. German parents generally do 
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not start treatment below 39°C, prefer paracetamol, and often 
use wet compresses as a fever-lowering strategy.  
 
On the whole, the Dutch parents are also less “fever-phobic” 
compared to data from international literature. But in 
general, fever phobia in Luxembourg or Germany is not 
significantly more prevalent than in the rest of the world. 
Compared to other countries, the surveyed parents in the 
three countries tend to define fever at higher - more correct - 
temperatures and start treatment at relatively higher - more 
correct - temperatures. Behavioural patterns considered to be 
surrogate markers for fever phobia, such as frequent 
temperature measurements, nightly measurements, and 
giving antipyretics at night, are only moderately reported in 
our survey compared to data from other surveys. 
Nevertheless, Luxembourg breaks all international records 
on ibuprofen utilisation, and on alternating it with 
paracetamol.  
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In chapter five, several hypotheses have been invoked to 
account for the encountered differences between the 
countries. The methodological limitations with their 
consequences for validity were also discussed there. The 
hypotheses put forward include the influence and adherence 
of both physicians and parents of the non-interventionist 
symptomatic fever management strategies proposed in the 
Dutch general practitioners´ guideline on childhood fever. 
Moreover, it has been hypothesized that there may be 
culturally different views of the sick child’s body at stake, 
including the perceived necessity of external intervention to 
heal or to reduce suffering. Most notably the Dutch idea of 
´uitzieken´, letting the disease run its course, is opposed to 
the Luxembourgish focus on pharmacological intervention. 
Besides this, we think that there is a certain financial reward 
for the German and Luxembourgish physicians to maintain 
fever myths in their clientele. This might contribute to higher 
fear levels in these countries. In addition, the different 
organization of child health care with an emphasis on easily 
accessible specialized care signals the seriousness of 
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childhood diseases and may lead to augmented fever phobia 
in Germany and Luxembourg as opposed to the Netherlands. 
Furthermore, there might be slight linguistic differences 
marking a difference between a fever and an elevated 
temperature in Dutch and German that mitigate fever 
definition and its dangerous connotations. Last but not least, 
Germany’s inclination towards complementary medicine 
might also play a role in reducing fever phobia by offering 
alternative, more positive connotations to fever. 
 
These hypotheses necessitate further validation.  
 
Fever/psychology, Fever/drug therapy, parents/psychology, 
health knowledge, attitudes and practice, comparative study 
(MeSH) 
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6.2 Zusammenfassung 
 
Das Thema dieser Doktorarbeit ist die Fieberphobie, dass 
heisst, die falschen Auffassungen der Eltern über Fieber und 
dessen gefürchtete möglichen Komplikationen. Fieberphobie 
kann schwerwiegende finanzielle, psychologische und 
gesundheitlich negative Folgen herbeiführen. Aus der 
Literaturstudie ergibt sich dass Fieberphobie sowohl im 
westlichen, arabischen als auch im Mittelmehrraums ein 
allgemein auftretendes Phänomen ist. Es gibt jedoch nur 
wenige Daten bezüglich die Prävalenz der Fieberphobie aus 
den nordeuropäische Ländern. 
 
Die vorliegende Doktorarbeit beinhaltet eine Datenerhebung 
in drei geografisch nahen, aber kulturell verschiedenen 
Ländern: Deutschland, den Niederlanden und Luxemburg. 
Mittels eines in Arztpraxen ausgeteilten Fragenbogens 
wurden die Meinungen der Eltern betreffend Kinderfieber 
und dessen Behandlung untersucht und verglichen. Unter 
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Fieberbehandlung verstehen wir alle Handlungen die 
erfolgen um Fieber zu messen und zu „managen“. 
 
Im ersten Kapitel werden evidenzbasierte Daten über Fieber 
und Fieberbehandlung zusammen mit einer Übersicht der 
internationalen Literatur über Fieberphobie kurz dargestellt. 
Das zweite Kapitel enthält eine soziokulturelle Beschreibung 
des Umgangs mit Krankheit und der jeweiligen 
Gesundheitssystemen in den drei untersuchten Ländern. 
Dieser gesellschaftliche Hintergrund soll uns anschliessend 
erlauben die Unterschiede bezüglich dem Begriffs und 
Behandlung von Fieber in den Ländern zu erfassen. Im 
dritten Kapitel wird die Methodologie beschrieben.   
 
Die Studie zeigte wesentliche Unterschieden zwischen den 
Ländern. Die Eltern der luxemburgischen 
Untersuchungsgruppe hatten bedeutend mehr falsche 
Auffassungen über Fieber und erkannten weniger den 
Zusammenhang zwischen Fieber und Abwehrsystem des 
Körpers. Sie fingen eine fiebersenkende Behandlung schon 
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bei niedrigeren Temperaturen an und verabreichten mehr 
Medikamente wobei sie Ibuprofen, das mit Paracetamol 
abgewechselt wird, bevorzugten. 
Die niederländischen Teilnehmer zeigten die geringste 
Fieberphobie auf. Dies machte sich auch dadurch bemerkbar, 
dass sie weniger beim Fieberprozess eingriffen, 
beziehungsweise weiniger Medikamente verabreichten. 
Darüber hinaus gab ein hoher Prozentsatz der Beteiligten an, 
nur bei Unwohlsein des Kindes das Fieber zu behandeln.  
Die deutschen Teilnehmer belegten eine „Mittelposition“, 
das heisst, obschon die Anzahl der Fehlinterpretationen von 
Fieber vergleichbar mit denen der Luxemburger ist, wurde 
auf weiniger „aggressive“ Behandlungen zurückgegriffen. 
Im Allgemeinen beginnen deutsche Eltern unter 39 Grad 
Fieber keine Behandlung; sie bevorzugten Paracetamol und 
des Öfteren eine Behandlung mit nassen Kompressen 
bezüglich Wadenwickel als Fiebersenkungsstrategie. 
 
Die niederländische Untersuchungsgruppe zeigte sich auch 
im Vergleich zur ausländischen Literatur bedeutend weniger 
175 
 
 
„fieberphobisch“. Aber allgemein ist Fieberphobie in 
Luxemburg oder Deutschland auch nicht wesentlich mehr 
verbreitet als im Rest der Welt. Im Gegensatz zu anderen 
Ländern neigten die befragten Eltern in den untersuchten 
Ländern dazu, Fieber bei höheren Temperaturen zu 
definieren, welche mehr im Einklang mit der offiziellen 
Definition von Fieber sind (i.e. > = 38°C). Zusätzlich 
beginnen die Eltern im Vergleich zu Daten aus anderen 
Ländern eine Therapie bei relativ höheren Temperaturen, 
was auch mehr in Übereinstimmung ist mit den 
internationalen Richtlinien. Die Verhaltensweise die man bei 
Fieberphobie als typisch erachtet, wie zum Beispiel 
vielfältiges Fiebermessen, nächtliches Messen und das 
Verabreichen von Antipyretica nachts, konnte in unseren 
Untersuchungsgruppen verglichen mit Daten von andern 
Studien bedeutend weniger festgestellt werden. Trotzdem 
bricht Luxemburg internationale Rekorde beim Gebrauch 
von Ibuprofen und Ibuprofen abwechselnd mit Paracetamol.  
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Im fünften Kapitel werden verschiedene Hypothesen 
aufgestellt um die gefundenen Unterschiede zwischen den 
drei Ländern und ihre Konsequenzen für die Validität zu 
erläutern.  
Die vorgestellten Hypothesen umfassen den grossen Einfluss 
auf Ärzten und Eltern der niederländischen Hausarzt-
Richtlinien worin u.a. eine Strategie des Nichteingreifens bei 
symptomatischer Fieberbehandlung vorgeschlagen wird. Wir 
nehmen an, dass es sich hier um kulturell unterschiedliche 
Auffassungen des kranken Kinderkörpers handelt, wie zum 
Beispiel die gespürte Notwendigkeit einer 
Aussenintervention um zu heilen und den Schmerz zu 
lindern. Besonders der holländische Begriff von ´uitzieken´, 
der Krankheit ihren natürlichen Lauf zu lassen, ist das 
Entgegengesetzte des luxemburgischen Dranges um bei 
jedem Übel pharmazeutisch einzugreifen. Übrigens sind wir 
davon überzeugt, dass Deutsche und Luxemburgische Ärzte 
einen gewissen finanziellen Vorteil haben wenn sie den 
Fieber Mythos  bei ihren Patienten instand halten. Dies trägt 
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wahrscheinlich auch zu der höheren Prävalenz der 
Fieberphobie bei diesen Gruppen bei. 
Die unterschiedliche Gestaltung der Pädiatrie in diesen 
letzten Ländern, mit ihrem Schwerpunkt auf einfach 
zugänglich pädiatrischer Behandlung, suggeriert ausserdem 
das relativ banale Kinderkrankheiten ernst zu nehmen sind. 
Auch dies kann zu erhöhter Fieberphobie in Luxemburg und 
Deutschland führen im Vergleich mit den Niederlanden. 
Überdies gibt es vielleicht leichte Sprachunterschiede die 
den Unterschied zwischen Fieber und erhöhter Temperatur 
ausdrücken und die so den Begriff „Fieber“ mit seinen 
bedrohlichen Nebenbedeutungen mässigen. Nicht zuletzt 
trägt vielleicht Deutschlands Vorliebe zur 
Komplementärmedizin dazu bei Fieberphobie zu mindern, 
weil man, der Komplementärmedizin gerecht, dem Fieber 
alternative, positivere Werte zuschreibt. 
Diese Hypothesen müssten in weiteren Studien belegt 
werden.   
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Fieber/Psychologie, Fieber/Therapie, Eltern/Psychologie, 
Gesundheitskenntnisse und Einstellungen, vergleichende 
Studie 
(MeSH)        
 
   
 
 
 1 
7. Appendix  
 
7.1 The questionnaire 
 
This anonymous questionnaire is designed for parents who seek medical treatment for a child (aged between 6 
months and 8 years) with a high temperature or signs of an infection. You are kindly requested to answer the 
questions according to your personnel knowledge and experience. The questionnaire is part of an international 
comparative research project on parental knowledge about fever, in order to gain a better understanding of what 
parents actually think and do in case their child is ill. You can complete the questionnaire in the waiting room; it 
will take you approximately 5 to10 minutes. Please leave the completed questionnaire at the secretary. 
 
 
 
  ‗‗‗‗   years 
  ‗‗‗‗   years 
 
 primary school     
 secondary school 
 technical education 
 university 
 
 primary school     
 secondary school 
 technical education 
 university 
 
 the mother  the father  others: 
       
       
       
   
 
 
  ‗‗‗‗   years   ‗‗‗‗  months 
 
   girl   boy 
                              
  ‗‗‗‗  kg 
Personal data: 
 
Age of the mother :      
Age of the father : 
 
Please, mark the educational level of the mother: 
 
 
 
 
Please, mark the educational level of the father: 
  
 
 
 
 
Please, mark the person who completes the 
questionnaire : 
 
The nationality of the mother :  
 
The nationality of the father : 
 
The age of the ill child : 
 
The gender of the ill child : 
 
The weight of the ill child : 
  
 with a thermometer, rectally (bottom) 
 with a thermometer, under the armpit (axilla) 
 with an ear thermometer 
 otherwise:  
How do you take your child’s temperature ? 
 
Choose one answer. 
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Above what temperature would you 
consider your child to have a fever ? 
 
Mark the temperature that fits best. 
 above 36 °C 
 above 37 °C   
 above 37.5 °C     
 above 38 °C   
 above 38.5 °C  
 above 39 °C  
 above 39.5 °C 
To how many degrees do you think a 
temperature can rise ? 
Mark the answer that fits best. 
 up to 40.5 °C 
 up to 41.0 °C 
 up to 41.5 °C 
 up to 42 °C 
 up to 43 °C 
 otherwise :  ‗‗‗‗   °C 
 never 
 once 
 twice 
 3-5 times daily 
 6-10 times daily 
 more than 10 times daily 
 
 yes   no 
How many times a day do you measure 
the child’s temperature? 
 
 
 
Do you wake a child up at night to take 
his or her fever ? 
Above what temperature would you 
give your child treatment for fever ? 
 
Treatment in this case refers to administering 
medication. 
 
Mark the answer that fits best. 
 
 
 
 
 above 36 °C  
 above 37 °C 
 above 37.5 °C   
 above 38 °C   
 above 38.5 °C  
 above 39 °C  
 above 39.5 °C 
 above 40 °C 
 never 
Why do you treat fever ? 
 
If needed, you may mark several possibilities. 
 
 
 
 
 
 
 
 
 
 to prevent brain damage 
 to prevent mental confusion in the child (fever delirium) 
 to prevent febrile convulsions (fits) 
 if no treatment is given, fever may rise above 41 °C 
 to prevent dehydration 
 if not, the child may die of the fever 
 to let the child feel more comfortable 
 to treat the illness 
 don´t know 
 other :  
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Differences in perception of fever: a comparison between parents in Luxembourg, Germany and in the Netherlands. Bonn University 2007 
 
 
Which medicines do you use to 
lower the fever ? 
Please indicate the name and the form of each 
medicine you use for lowering the 
temperature. Please start by mentioning the 
medicine you use in the first instance. 
 
millilitres = ml 
milligrammes = mg 
 
 
For example : 
 
Perdolan ® syrup, 5 ml per gift, 4 times a day. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Do you use an alternating regimen 
of ibuprofen (for example 
Junifène® or Malafène®) with 
paracetamol (for example 
Perdolan® or Curpol®) to lower the 
temperature in your child ?  
 
Do you wake your ill child from 
sleep at night so that fever treatment 
may be given ? 
 
Medicine 1:            syrup 
   (name)    suppository 
       tablets 
 
How many millilitres or milligrams?    ‗‗‗‗‗‗  ml/mg 
       
How many times per day ?                 ‗‗‗‗  times       
 
 
Medicine 2:               syrup 
   (name)    suppository 
       tablets 
 
How many millilitres or milligrams?    ‗‗‗‗‗‗  ml/mg 
        
How many times per day ?                 ‗‗‗‗  times       
 
    
 
Medicine 3:             syrup 
   (name)    suppository 
       tablets 
 
How many millilitres or milligrams?    ‗‗‗‗‗‗  ml/mg 
        
How many times per day ?                 ‗‗‗‗  times       
 
 
 
 yes   no   
 
 
 
 
 
 
 yes   no 
 4 
 
 
 
Please make sure you have answered every question. 
Thank you for your participation ! 
 
 
 
 
 
 
 
 
 
 
Differences in perception of fever: a comparison between parents in Luxembourg,Germany and in the Netherlands. Bonn University 2007 
 
What other measures do you take to 
treat a high temperature in your 
child ? 
 
If needed, you may mark more than one option. 
 
 
 
 
 
 
 
 I only use medicines to treat a fever 
 (continue with the next question) 
 
 give fresh drinks 
 make sure the child’s room is well ventilated 
 tepid or cold water sponging 
 apply wet compresses 
 alcohol rubs 
 remove excess clothing 
 other measures :  
According to you, can fever be 
beneficial for the health of your 
child ? 
 
If yes, why ? 
If you answered ´no`, or if you don’t know you 
may continue with the last question. 
 
 yes   no   don’t know 
 
 
yes, because : 
  
 
 
 
According to you, can fever in 
itself, for example due to the flue, 
be dangerous for the health of your 
child ? 
 
If yes, why ? 
 
You may tick several answers. 
 
 
 
 
 
 
 
yes    no → You have finished the questionnaire.  
 
 
 
 
Yes, because: 
 fever can cause brain damage                    
 fever can cause fever fits (febrile convulsions) 
 if the fever rise to high, the child may die 
 the child can dehydrate 
 don´t know 
 otherwise :  
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7.2 Statistical evaluations 
 
 
 
Contrast test results 
Contrast FD Wald test Pr > Wald 
DE vs. Lux 2 5.0226 0.0812 
NL vs. Lux 2 22.3816 <.0001 
 NL vs. DE 2 9.6568 0.0080 
Table 24: Pairwise comparisons : educational level of the mother 
 
 
Min. T° : from what temperature would you consider your child to have a fever? 
Contrast OR Confidence interval 
 
Pr > Wald Wald test 
DE vs. Lux 1.9686 1.2104 3.2019 7.4498 0.0063 
NL vs. Lux 1.6351 0.9877 2.7069 3.6548 0.0559 
NL vs. DE 0.8306 0.5144 1.3411 0.5766 0.4476 
Table 25: Pairwise comparisons: definition of fever: minimum 
temperature 
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Interpretation of statistical significant difference: 
· DE vs. Lux : The respondents from the German sample 
chose answers > 38°C more often than the respondents 
from the Luxembourgish sample. 
· No statistical difference between the Dutch and the 
sample from Luxembourg nor between the Dutch and 
the Germans. 
 
 
Fever is part of the immune system 
Contrast OR Confidence interval 
Wald test 
Pr > Wald 
 
DE vs. Lux 2.5090 1.5370 4.0957 13.5365 0.0002 
NL vs. Lux 1.8291 1.1132 3.0054 5.6804 0.0172 
NL vs. DE 0.7290 0.4429 1.1999 1.5454 0.2138 
Table 26: Pairwise comparisons: “Fever is beneficial because it is a part 
of the body´s immune system” 
· Interpretation: More respondents from Germany and 
from the Netherlands than from Luxembourg think that 
fever is beneficial as it is part of the body’s immune 
system.  
· No difference between the Dutch and the Germans.  
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Type 3 analysis 
Effect DF 
Wald 
test 
 
Pr > Wald 
test 
country 2 16.2651 0.0003 
 
Maximum likelihood estimator 
Parameter  DF 
Estimated 
value 
Standard 
Error 
Wald test 
  
Pr > Wald 
test 
Intercept  1 0.2054 0.1784 1.3259 0.2495 
Country DE 1 -1.0110 0.2574 15.4208 <.0001 
Country NL 1 -0.6943 0.2587 7.2049 0.0073 
Table 27: Regression model integrating only the country 
 
 
Type 3 Analysis  
Effect DF Wald test Pr > Wald  
country 2 14.6560 0.0007 
education 2 23.5199 <.0001 
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Maximum likelihood estimator 
Parameter  DF 
Estimated 
value 
Standard 
Error 
Wald 
test 
  Pr > Wald 
Intercept  1 0.1414 0.2350 0.3617 0.5475 
Country DE 1 -1.0052 0.2679 14.0825 0.0002 
Country  NL 1 -0.6751 0.2726 6.1342 0.0133 
Education University 1 -0.4973 0.2582 3.7090 0.0541 
Education Primary or 
secondary 
school 
1 0.9566 0.2845 11.3076 0.0008 
Table 28: Regression model integrating the country and 
educational level 
Interpretation: 
- Adding the variable of education of the respondent to 
the model does not modify the effect of the 
independent variable (the country of the respondent) 
to the dependent one ( i.e. the assumption that fever is 
good because it is part of the body’s defence). The 
country variable remains significant in the model. 
- The educational level of the respondent thus does not 
constitute a confounding variable. 
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fever is a sign of illness 
Contrast OR Confidence interval 
Wald test 
Pr > Wald  
DE vs. Lux 0.0432 0.00568 0.3286 9.2124 0.0024 
NL vs. Lux 0.5364 0.2373 1.2124 2.2413 0.1344 
NL vs. DE 12.4126 1.5662 98.3702 5.6872 0.0171 
Table 29: Pairwise comparisons:“ Fever is beneficial because it is a sign 
of illness/ alarm signal”. 
 
Interpretation: More respondents from Luxembourg and from the 
Netherlands than from Germany answered that fever is beneficial for 
health because it is a sign of illness. 
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febrile convulsions 
Contrast OR Confidence interval 
 
Pr > Wald Wald test 
DE vs. Lux 0.3215 0.1963 0.5267 20.3008 <.0001 
NL vs. Lux 0.1140 0.0627 0.2071 50.8325 <.0001 
NL vs. DE 0.3545 0.1970 0.6379 11.9697 0.0005 
Dehydration 
Contrast OR Confidence interval 
 
Pr > Wald Wald test 
DE vs. Lux 0.4486 0.2700 0.7453 9.5777 0.0020 
NL vs. Lux 0.3190 0.1823 0.5582 16.0130 <.0001 
NL vs. DE 0.7111 0.4005 1.2624 1.3559 0.2443 
Death 
Contrast OR Confidence interval 
 
Pr > Wald Wald test 
DE vs. Lux 0.4175 0.2418 0.7211 9.8134 0.0017 
NL vs. Lux 0.4406 0.2500 0.7764 8.0393 0.0046 
NL vs. DE 1.0552 0.5779 1.9267 0.0306 0.8612 
cerebral damage 
Contrast OR Confidence interval 
 
Pr > Wald Wald test 
DE vs. Lux 0.4548 0.2487 0.8319 6.5406 0.0105 
NL vs. Lux 0.2102 0.0962 0.4593 15.2970 <.0001 
NL vs. DE 0.4622 0.2034 1.0505 3.3940 0.0654 
Table 30: pairwise comparisons:“Do you think that fever in itself due to 
flu can be dangerous?” 
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only to make the child feel more comfortable 
Contrast OR Confidence interval 
 
Pr > Wald Wald test 
DE vs. Lux 2.8625 1.4391 5.6939 8.9848 0.0027 
NL vs. Lux 6.3219 3.2227 12.4016 28.7711 <.0001 
NL vs. DE 2.2085 1.3129 3.7150 8.9162 0.0028 
To make it feel more comfortable 
Contrast OR Confidence interval 
 
Pr > Wald Wald test 
DE vs. Lux 1.3910 0.8505 2.2749 1.7286 0.1886 
NL vs. Lux 3.4415 1.9179 6.1757 17.1632 <.0001 
NL vs. DE 2.4742 1.3820 4.4295 9.2959 0.0023 
to prevent febrile seizures 
Contrast OR Confidence interval 
 
Pr > Wald Wald test 
DE vs. Lux 0.6789 0.4210 1.0948 2.5236 0.1122 
NL vs. Lux 0.1377 0.0767 0.2471 44.1791 <.0001 
NL vs. DE 0.2028 0.1146 0.3588 30.0466 <.0001 
to prevent dehydration 
Contrast OR Confidence interval 
 
Pr > Wald Wald test 
DE vs. Lux 0.5987 0.3528 1.0159 3.6163 0.0572 
NL vs. Lux 0.3048 0.1628 0.5707 13.7883 0.0002 
NL vs. DE 0.5092 0.2687 0.9650 4.2809 0.0385 
190 
 
 
If not, fever may rise above 41°C 
Contrast OR Confidence interval 
 
Pr > Wald Wald test 
DE vs. Lux 0.9976 0.6049 1.6455 0.0001 0.9926 
NL vs. Lux 0.3471 0.1889 0.6377 11.6246 0.0007 
NL vs. DE 0.3479 0.1915 0.6321 12.0129 0.0005 
to prevent brain damage 
Contrast OR Confidence interval 
 
Pr > Wald Wald test 
DE vs. Lux 0.6260 0.3225 1.2151 1.9159 0.1663 
NL vs. Lux 0.3807 0.1740 0.8333 5.8377 0.0157 
NL vs. DE 0.6082 0.2698 1.3713 1.4367 0.2307 
to prevent mental confusion 
Contrast OR Confidence interval 
 
Pr > Wald Wald test 
DE vs. Lux 0.3626 0.1699 0.7735 6.8867 0.0087 
NL vs. Lux 0.3397 0.1511 0.7636 6.8254 0.0090 
NL vs. DE 0.9371 0.3752 2.3401 0.0194 0.8893 
to treat the illness 
Contrast OR Confidence interval 
 
Pr > Wald Wald test 
DE vs. Lux 0.3814 0.2144 0.6787 10.7486 0.0010 
NL vs. Lux 0.3817 0.2092 0.6966 9.8463 0.0017 
NL vs. DE 1.0008 0.5207 1.9235 0.0000 0.9980 
Table 31: Pairwise comparisons: reasons to start fever treatment 
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Frequency of temperature monitoring after reclassification 
Contrast OR Confidence interval 
 
Pr > Wald Wald test 
DE vs. Lux 0.6812 0.3945 1.1761 1.8988 0.1682 
NL vs. Lux 0.3195 0.1856 0.5500 16.9487 <.0001 
NL vs. DE 0.4690 0.2840 0.7745 8.7517 0.0031 
Table 32: Pairwise comparisons: temperature monitoring 
frequency 
 
Interpretation: There is a statistical significant difference 
between: 
· The respondents from the Dutch sample versus the 
ones from Luxembourg 
· The Dutch respondents versus the German 
respondents. 
· No difference between the Germans and the 
Luxembourgish respondents. 
Both the Luxembourgish and German respondents are more 
often likely to monitor temperature more often than three times 
daily than their Dutch counterparts. 
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T° at treatment start after reclassification 
Contrast OR Confidence interval 
 
Pr > Wald Wald test 
DE vs. Lux 11.0085 6.0249 20.1147 60.8306 <.0001 
NL vs. Lux 9.8519 5.3260 18.2235 53.1441 <.0001 
NL vs. DE 0.8949 0.5449 1.4699 0.1923 0.6610 
Table 33: Pairwise comparisons: T° at treatment start 
 
Interpretation: Both the Germans and the Dutch respondents are 
more likely to start fever treatment at 39°C or higher compared 
to the respondents from Luxembourg.  
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Education level of the respondent °T at treatment start 
Frequency 
Percentage  [37; 38.5] >38.5  Total 
Primary or secondary school 59 
69.41 
26 
30.59 
85 
 
Technical education 81 
49.39 
83 
50.61 
164 
 
University  62 
46.97 
70 
53.03 
132 
 
Total 202 179 381 
Missing value(s) = 20 
Table 34: Temperature at treatment start versus educational level of the 
respondent  
p= 0.0025 (Chi2 test) 
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Analysis of effects Type 3 
Effect DDL 
Khi-2 
de Wald Pr > Khi-2 
country 2 13.8621 0.0010 
country*educatio
nal level 
4 14.0349 0.0072 
Table 35: Logistic regression model integrating the country and 
educational level 
Primary or secondary school 
country Temperature at treatment start 
Frequency 
Percentage  [37; 38.5] ]38.5; +inf] Total 
Luxembourg 35 
94.59 
2 
5.41 
37 
 
The Netherlands 11 
57.89 
8 
42.11 
19 
 
Germany 13 
44.83 
16 
55.17 
29 
 
Total 59 26 85 
Missing value(s) = 1 
 p<.0001 
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Technical education 
country Temperature at treatment start 
Frequency 
Percentage  [37; 38.5] ]38.5; +inf] Total 
Luxembourg 31 
73.81 
11 
26.19 
42 
 
The Netherlands 25 
36.23 
44 
63.77 
69 
 
Germany 25 
47.17 
28 
52.83 
53 
 
Total 81 83 164 
Missing values(s) = 1 
 p=0.0006 
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University education 
country Temperature at treatment start 
Frequency 
Percentage  [37; 38.5] ]38.5; +inf] Total 
Luxembourg 44 
91.67 
4 
8.33 
48 
 
The Netherlands 8 
25.81 
23 
74.19 
31 
 
Germany 10 
18.87 
43 
81.13 
53 
 
Total 62 70 132 
Missing value(s) = 1 
    p<.0001 
Tables 36: Presentation of the results per educational level 
Exploration of the differences between each pair of 
countries for whatever level of education: 
· Significant difference between Germany and 
Luxembourg 
· Significant difference between the Netherlands and 
Luxembourg 
· No difference between the Netherlands and Germany 
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Antipyretic: first choice 
Contrast 
Estimated 
value Confidence interval 
 
Pr > Wald Wald test 
DE vs. Lux 0.2924 0.1739 0.4916 21.5201 <.0001 
NL vs. Lux 0.0144 0.00340 0.0610 33.1711 <.0001 
NL vs. DE 0.0493 0.0116 0.2095 16.6175 <.0001 
Table 37: Pairwise comparisons: which treatment first? 
 
Interpretation: there is a significant difference between each pair of 
countries as to what preference respondents have as first choice 
antipyretic. 
 
 
 
 
Significant differences signalled with P<0.05:***. 
Country comparison 
Difference 
of mean dosages Confidence interval  
Lux – De 19.89 -5.58 45.35  
Lux – NL 27.68 2.07 53.29 *** 
DE – Lux -19.89 -45.35 5.58  
DE – NL 7.79 -16.51 32.09  
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Significant differences signalled with P<0.05:***. 
Country comparison 
Difference 
of mean dosages Confidence interval  
NL – Lux -27.68 -53.29 -2.07 *** 
NL – DE -7.79 -32.09 16.51  
Table 38: Pairwise comparisons: Daily dose of paracetamol in mg/kg/24h 
 
Interpretation: a significant difference in paracetamol dosing exists 
between the Netherlands and Luxembourg. 
N.B.: A range Tukey test has been used for these quantitative data. 
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undress or uncover the child 
Contrast OR Confidence interval 
 
Pr > Wald Wald test 
DE vs. Lux 0.1449 0.0849 0.2473 50.1227 <.0001 
NL vs. Lux 0.5035 0.3039 0.8342 7.0951 0.0077 
NL vs. DE 3.4752 2.0531 5.8822 21.5201 <.0001 
increase fluid intake and undress 
Contrast OR Confidence interval 
 
Pr > Wald Wald test 
DE vs. Lux 0.2063 0.1001 0.4253 18.2952 <.0001 
NL vs. Lux 0.7515 0.4279 1.3198 0.9888 0.3200 
NL vs. DE 3.6420 1.7349 7.6455 11.6694 0.0006 
tepid bath 
Contrast OR Confidence interval 
 
Pr > Wald Wald test 
DE vs. Lux 0.1268 0.0568 0.2830 25.4052 <.0001 
NL vs. Lux 0.4135 0.2259 0.7569 8.1974 0.0042 
NL vs. DE 3.2619 1.3825 7.6962 7.2872 0.0069 
Apply wet compresses 
Contrast OR Confidence interval 
 
Pr > Wald de Wald 
DE vs. Lux 4.6561 2.7993 7.7446 35.1060 <.0001 
NL vs. Lux 0.2225 0.1106 0.4478 17.7333 <.0001 
NL vs. DE 0.0478 0.0239 0.0954 74.3346 <.0001 
Table 39: Pairwise comparisons: non-pharmacological measures 
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